


AX 


ELEMENTARY COERSE 


BOTANY, 

STRUCTUEAL, I'UYSIOLOQICAL, 

AM> 

SYSTEMATIC. 


IIV 


I'lujFJSssou ARTIini iniNKJOA’, F.K.S., L.S., vie 


TJIIIW l^lilTlOX. 

\\x 

AfAXWKLl. T. MASTKRS, il.T)., I’.U.S., 

tXAMl>KR rs* BOTAXIf TOTUR fKlYWMTY OV 


iLLUSTRAreO BY UPWARDS OF SIX HUNDRED WOODCUTS. 



LONDON: 

JOHN VAN VOORST. PATERNOSTER ROW. 

MDCCCLXXTIXI. 


{ Tk4 right Tr9m$l9tioH ii .] 


PaiXTJSn BY TATLOB AND Pll.\XC2 

SEI> Llox <H>virr, ri^KET i^trset. 



ALKBR 


rLAVMAM. 


PREFACE TO THE THIRD EDITION. 


In the preparation of fhis edition bo mitcli hoa been added, 
niul.Ku uuu-h modified, that r<t miiiid extent the hook siinv bu cou- 
bidured a now one. Neverihelefui, tho J<Uitor iuiB, oa far oh 
jioBBiblo, Miirked on the plan laid doviit by Trof. llunfroy, and ox- 
pltuued liy him in the following qiiotutiuu from tho origiiinl Preface. 
Adverting to sumo i-oiiiarliH made by Hir Josi'pli Jlookur and Dr. 
Thomson to llie effect tiud 

“diAH^ice Ih <1(100 to the canoe of Itutany b,v uceiipyiiig tLi> attention 
of otud^nU in tlie tint inntiuice uUli Uie eh'lract inrte uf Uiu 

Prof. Henfroy remarks, in terms ai applicable now os at the lime 
they were first written (1^57), that 

. i‘ The largi'ol eluae of stndeots of liotany ant those who piininc the 
xuliject ua uiu iocluded in the prescribed Courtie of medical ediicattoR, 
One bhurt coiune of Ia'cIhivs is devoted tu this science, and Ibrcu months 
is commonly all the time allotted to the teoeber fur laying the foiuKlntions 
and building the sii|)eivtriirt(n« of a knowledge of Itntany in the minds of 
his piipUs, very few of whom come prapaiwl even with the most rudimen¬ 
tary acquaintance vvith^tho scieiiue, To direct the attention cd the 
student tu a series of isolated facts and abstract proportions relating tu 
the eluiueotary anatomy uf plants, is to cause Mm tu charge Ms memory 
or Ids note-book with materials in wMeh he can take but little interest, 
from his incapacity to peicoiTO their value or applications, Some of the 
most important questions of Phyriulogy are u yet in no ruy advanced 
state, and the conflicting evidence on many of these cannot ho properly 
appreciated without an extenave knowledge of plants. 
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But if wc etnlcaToiiT to nciso the floiitii^ cr»not«pHnnfl f iimitliod by 
comimji cxpcnioiuy^ ml to fix and di'tioo them by a coitiiw of exiust 
])nirlieal oWrtiit]<»ii of tlio iDon* accewdUe chAractLTH of pUnta (ahowiog 
the n^lutiikiM of tlRao iih they oeinir in dilbreol dirifdoni^ of the Ve^^ulaUu 
%N*e fhuji* the Miuleut in a pcKodon which enables him to pro- 
€HH*d at «>nm ^^i11l an impiiry into Uio piHnilittritiei of tlio ]>hiutH ho 
with; Mii] in thin way to acqoitv a fund Sf prartical hiiowWHp*i 
w'liirli M not only nb^diilcly Tittiii^to bfoiv euteriiip on alMlraci iu- 
but is c»)(t*ciuI]ycaIeulAbsl to M^ure hLi pomaneut interebt in the 
Ml tidy. • 

^ I'}iy4nIo^y in iindaubbsily of the bijrhoMt impoHuius', and from iU 
luitun* U iluit [Hirt uf Ihe S<*i(sir(* wliich^ wrre it not foi Iho dilH«* 

iUiU!<s 4, w'otdd Midi iu<Mt nilmntA^ be taught by Loctnrea. If tho 
pruvioue (sluciilion of tiuslii'nl HtitdcnlM prepared thi^m, iia it Mlumld, with 
an eleinuutmy knuwktip) of the Natural 8ciotu*e«, >n> ►lioitld mnlo) 
l^,»ioh^y the nlo^i conMjdcuouH featnru of a ctmrHc* of Jiutiiny in a 
Moilicol Nidiool. In the imun timnweeubonliimte it to the other hraiichea 
in pnudinil Usichiri^, audiu tide yoIujim' hare dealt witli it in wlmt md 
iiininl HM its ]>n>]ier Jibuti' in the unter of bUidy.*^ 

Sine© IhoHO nnnarka Moro written, aud owing in pari to llio 
ml van COM miule in Iho IHeiom'o of Y^dablo Pliyaiology, the fld>jivt 
hae received ntoro allenlion in this country, M'luloal thoXJnil'erritY 
Ibcaiuinationa gn^ter slrese tinin heretofore in laid upon it. How- 
01 or di'rirable in one sense this may be, it is at present objocliou- 
beenuHO few or no nieauK are o[)CJi to the avemgo 8tuc1eutj>( 
niakujg hlmsidf practically faiuiliur with Experimoiilal Pliysiology. 
Slon'OYcr, tho skill In manipalatiou and luirroseopical obson'ntiou 
reijuin'd for anatomical or physiological JiivestigAtioiis cannot 
possihly be Ae(|uin*d in the few mouths devoted to the subject 
by the majority of students and candidates for esamiuafioa in tho 
SedoutiTiC and hfodlcn] Pacidtics. Soouor or lator these defects 
ill tho practical teaching of Physiology will doubtless be remedied. 
In tho mean time, pmetical tuition in Morphology and tho rudi¬ 
ments of Clas«jiloaliou appi*ani to bo the best and most ready 
mulhod of training a studeut to observe, to rolleet, and to classify. 
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By i(fl moans also fho evil efftsKs of tho system of loaduig tho 
memory mth Hoeondliaiicl informal bn—of no uso wimtevor outside 
tho MulU of the CAaminalion-room, and indiHnl of Init lillb senu^o 
in tlio prodieol rNnmfiiaHons (now ha|ix>ily iiisliluicd at the Uiii- 
Yc^rsity of fiomlon and clHtnrhcre)—may lio axoUhtl. 

In the present Cfljiion the Miditions to the lirnr{)ho)ogica1 elmp- 
tors have bc'cu chi(*ily token from tho writings nf lirauui JhinUm, 
Kiehtor, Warming, Van Th^lujn, aiul others. In this (lf'[)iirtJneNt 
tim Editor tias also to aeknowledgo Iho valnablo assistanco n^n- 
dennl him Iiy IheKov. (leorgo llensbw, t^irlunikrly in Iho secdbns 
relaliug^o phrlUdaxis and (tHtnalioii. 

In tho arrangeniciil of (he Natural Orders the plan adnptcsl by 
Eentlioin and Jluoker in their imnlmiMe * Ounem Plantaruin’ has 
been followed ko far as that work evleiidn. 

The account of the Cryptogamia has been n^vlscsl, mid that con- 
ccrriiyg tho Fungi nrillen nfr^*^h by Jlr. Oi'oige Afnrruy, of Iho 
Ibtanical Depad meiit of the nrilish ikliUKUim, loNUiom t!io bklitor 
would hero oIFct his I'ordiul ackiioMlcdgmenls. 

- * Tho Physiological Hectiou lion bcK^n mostly rewritten, and much 
has been added to it* 'T'so has boon miulo of Sm^hs' ‘ITaiulbueh 
der Expf?rimental Physiologic dor l^anr/*n’; of tho Kiiglish and 
French translations of tho ^Lt'hrbuch/ of the same author—tho 
former publislied uude^ tiao su{>eriutcndoaco o( i^lessrs. Bennett 
and Thiselion Dyer, %he latter unibr that of Af. Van Tieghcm, 
whose versum is enriched wnth numerous original notes. In 
addition, tho Fklitor has availed himself of Duehrurtre's ^Elements 
de Botaniqne,’ Dehcrain^s ^ Cours do Chimie Agrieolo,’ and more 
esiieoially of numerous rci'ont original memoirs published by Bous- 
singonlt, Darain, Trdcul, Pfeffor, Jauevewski, Corenaioder, Van 
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Tieghem, Straaburger, I^wea and Gilbert^ SIcNab, Vesquo, Bau- 
wenhoiF, Warmings and inan7 others whom it is not possible to 
spocifj in a work of this character* 

Comparatively few alterations have boen made to the chapters 

t 

on Geographical and Geological Botany, which, for their effective 
treatment, would require another volume* The additions in these 
subjects have been chiefly derived from the writings oF Hooker, 
Grisebacb, Tchihatchef, AVilliamson, Cr^pin, and Carruthors* 

Some additional woodcuts have been supplied, whose source is 
acknowledged in the text* 

M. T. M. 


March 1878. 
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ELEMENTAET COURSE 

or 

BOTANY. 


GENERAL INTRODUCTION. 


Ssot. 1. OBJECTS AND SDBDITISION8 OF THE SCIENCE. 

BotANT is that departmMit of Natural Sdouco which deals with 
Plants, their confonnatiou, iife^history, relations one to another 
and to the universe of which th^ form a part. No absolute dis¬ 
tinction can be drawn between plants and animals. 

At the»out8et ws must be content with tbs conception of a ^aat M Atr- 
Jiished bj the previous experience of the student: this will oe eolamd 
and at the same time rendered clearer b^ the stndj of tbs follow^ 
pages; and« after the more important priscinles of phyriologjr have been 
expounded, a clearer notion of the relation oi plants to other 
as as to unorganized or mineral eabstancee maj be obtained. 

Botanj is divisible into two principal d^mrtments:—the Natural 
Ilidory <tf PlanU^ wbicb deals with the characteristic pbenom^ 
presented hj the individual kinds of plants; and Philosophical 
Boianyy the object of which is to ascertain the general {acts ana laws 
which pertain to more or less considerable assemblages of plants. 

Philosophical Botany represents the pore ecience; and it is with the 
departments of this we have chiefly to do in this woric. The Natural 
HiUorf of Plants, which in early times constituted the whole science, 

at tnejrssedt time, into a numlMr <»r distinct braodMS of 


vmg brings 


resolves itsslf^ at tne 
Applied or PraMeal £o(any. 


Philosophical Botanv includes the following departments 
1. Morpholoyyy or the Comparative Anatomy of plants, consisting 
of the study of the outward forms cif the diverse parts ctf plants. 

IL SlenUniary or PhiJosophieai Anatomy: ^e study of the 
tissues of which plants ore composedf and the intimate stiructurs 
of their several pswts* 
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With these two ie conyemeiiUj associated the Terminology^ or 
technical lao^^uage of Botaor* 

in. Phg$u>logy: the stuoT of vital phenomena, or of those pro* 
cesses and actions performed hy the living plant, including those 
speciallj cbaraoteristio of plants, uid also those which are com* 
mon to the animal kingdom, as well as the oonsideration of the 
general physical agencies pert^ningto the mineral kingdom equally 
with the two others. 

IV. Claooifloation, which it the study of the mode of arranging 
the kinds of plants in groups and series of groups either a^ifi* 
oially,’’ when convenienoe and facility of study are the chief aims, 
or according to their supposed lineage and kinship, and thus to ex¬ 
press in an abstract form their mutual relations and their degrees 
of perfection in or^fanisation. This department includes the 
PrincipUi of Deoeripiwe Botany and of the Ifomondatwe of kinds 
and classes of plants. 

Applied BoUtny is divisible into many departments. That roost 
cloMy connected with Philosophical Botany is Bescriptivs Botany^ 
which is the art of describing the particular kinds of plants m 
technical language, in such a manner that they may be readily re- 
coppited bv TOtanists. Special works are commonly devoted to 
this branch, and are very commonly confined to tbe plants of a 
limited area, as a particular country or even province; such books 
are called Florae, Pharmaceutical Botany trwts of tbe medicinal, 
nutritious, or poisonous properties of plants. V^ietables posses¬ 
sing such properties are generally included under the head of 
^a^rta M^iea^ to which subject* specinl treatises are also devoted. 
Agricultural^ Horticultural^ and Sconomie Botany are often treated 
as distinct subjects: the first two ore founded on the application 
of the principles of Ph;[siol<^cal Botany; the last on the apper¬ 
tained nwts of Comparauve and Elements Anatomy, and on the 
cofflbina^n of ^se facts with diemical and mechanical knowledge. 

None of these departmeots of Applied Botany reorive separate treat¬ 
ment in this worl4 although indoental reference is made to them to 
indicate the apj^ieaUon of the laws and fasts ot PhilosopMcal Bo^y 
to them. 

Botanical Geography and Botanical Geology (or Pakeontology) 
are mixed studies, founded on the association of the results of pure 
said oi applied Botany with those of other sciences i the first is re¬ 
lated most closely to ^ysiological Botany, but has some problems 
sui gcneriif to be solved only by independent facts and observa¬ 
tions; tbe second has some very interesting relations with the 
Scientifio Olasaiflcation of plants. These two departments, as 
applications of tbe science, nave a peculiar philosophical intetesti 
but can only be very briefly alluded to in this volume. 
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In the present work, the different dep&rtaeate ere treated of in 
the follow^ order:— 

Fart 1. MonPHOLooT, or CoKPAjeaTirs AKaton ov Plaht8, 
2. Ststimatio Borajrt* d» PflTeioLoor, iocludiag PHTnoLoeiOAL 
Avi^TOUT. 4« OBOQRAPHicix and Gboloo^cal 

Bbct. 2. UETHODsVnB USilfS US£D IN THE STUDY 

OP BOTANY. 

Etamination of Flanti«—The study of the morphology of plants, 
to which the first Part of this volume is devoted, necessitates little 
more than a supply of fresh spedmeos, a penknife, two or more 
needles mountM m handles, and a pocket magniiying-glaia of 
moderate power. One of the needles should be of the ordinary 
form,*and qthers with a fiat top with a cutting-edge like a 
hare-lip pin. Boots, stems, and leaves require little or no prepara¬ 
tion ; and the dissec^on of mostfiowers is a very simple operation* 
The majority of the characters of many fiowers may be obmved by 
simply removing sneceasively the pai^ with a penknife, and by 
examining them in perpendicular and cross slices. In an^ case care 
should be taken to detach and observe the parts in regular order, 
so as to ensure an accurate knowledge of the way in which the 
different parts are arranged. Pemndicular sections of entire 
flowers made through the centre and from below upwards are very 
instructive ; and borisontal sections through unopened buds, boft 
of leaves and flowers, are likewise necessary for the examination of 
the relative position of the organs and of the way in which they 
are packed. When flowers are extremely minute, and also for the 
• investigation of the structure of ovules and see^, a pocket-lens 
moimt^ on an upright bar, or a simple microscope, be<»mes requisite. 
The latter instrument comdsts essentially of a stand, provide witii 
a movable arm supporting a msfifnifying-glasa over a st^ upon 
which the object is laid, so that Mh hmds may be at liberty for 
its dissection. The sto^ is an open frame, upon which a slip of 
glass rests; and the object to be examined, lying on the glass 
slip, may be illuminated^by a small mirror beneath sending li^t 
through it, or, if required, by a ccmdenBing-Iens at the side Dring- 

a bright spot ^ converging rays upon it. The dissection is 
omcted with a dissecting scalpd and needles. By their means 
the parts of the flower can be separated one from another so as to 
show their numbers, form, combination, and position witii regard 
one to another. 

In pursuing tiie stody of Systematic Botany, the same means 
are um, the only diffMWfla hmng that the investigation of each 

bS 
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flower is cmried out in fletaO, end in comparison uith others, so 
as to ascertain all its characters, with a view to determine its 
special peculiarities and its relations to other plants. It is a veiy 
useful and improving exercise for the student to make drawings, 
however rongn, of what he sees, to make a thorough ezamina^ 
tion, and to write down in full the appearances of the plants he 
meets witii, before searching in books for tficir names, and also to 
do the same with known plsmts, and then to compare the charact^ 
thus drawn up with those given in authentic works. Further in¬ 
struction as to the mode of describing plants and the use of 
schedules as required in most examinations is given in the section 
devoted to the description of plants. 

To those who follow out Systematic Botany in detail, and wish 
to gain acquaintance with the spociee of plants, it becomes neces¬ 
sary to have access to a l/ 0 rbanum —that is, a collection oilplants 
so dried that the specific characters, at least, are preservea. In 
many cases, if the aiTing has been carefully effect^ the generic 
charactors may be ascertained by soaking the flowers in Idling 
water, when they become softened and the parts separable, like 
tea-leaves after infusion. Herbaria furnish materials for the com¬ 
parison of plants, as it is seldom that a number of species of one 
genus can be obtained either wild or in gardens in a n^b state at 
one time. Persons living in the country, and studying thp British 
plants, will find it indispensable to lonn a collection of dried 
specimens. • 

How to dry Plants.—Plants are dried by laying them out 
smoothly when fresh between several folds of p^er (either stout 
blotting-paper, or, still better, wbat is called ‘^i^tanical paper,’’ 
made for the purpose), and submitting them to pressure by means 
of weights laid on a board. The damp paper must be fr^ufintly 
replaced by drr sheets; and when the plants are quite dry, they may 
be fixed to balf-sheets of white paper, with a little thiti glue, or by 
simply attaching them by bands oi gummed paper, or by stitching. 
The best kind of paper is stout white cartridge, of demy size; 
some prefer a stout writing-paper, rather smaller, of the sttne size 
as lawyer’s ** draft”-paper. Only one species should be placed 
upon one half-sheet; the name should written on the lower 
left-hand comer. The half-sheets containing the species of a genus 
may he placed in a sheet of the same paper, the name of the genus 
being written outside, likewise at tne lefo-hand bottom comer. 
These sheets may be kept in drawers or in pigeon-holes of a cabinet, 
or may be tied up in bundles, between covers of stout pasteboard. 
It is advisable to poison the dried plants with a solution of cozrosive 
sublimate in spirits of wine, as some of them aie very lieUe to be 
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deroQied by inidcts of yftrioas kindi PUnta pr o aer ro d ia her- 
eepecially if nre or local apeciefl, ahoold alwayt ha^ tbo 
K6 aod place where they have be^ gathered carefully noted. 

\—Thi 
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Anatomical Study .—The study of the Eiemeutary Anatomy and 
the Physiology of Plants opens un a far more extensive field for the 
employment oS instruments ana technical manipulaUons. Phut 
of all a compound microticope is an essential* Por the student, 
magnifying-powers of l-inch| ^-inch, and ^-ineb are amply suffi-* 
dent, dthough the more abstruse qnestione require the most per^ 
fect«and powerful instruments that can be obtained. Por gezunal 
students’ use the binocular microscope has no advantage over the 
ordinary instiument. 

The tissues of plants are observed for the most part by means 
of extremely thin slices passing in various directions through the 
structures. These are usually best made with a razor* Stems, 
ieces of ^sood, and other fim objects, when beii^ cut, may be 
eld in the finger and thumb of the left hand; delicate and thin 
structures, like leaves Ac*, should be placed between the two halves 
of a split cork, or.rolled round the edge of a cork, and the oork 
supported hr sticking it in the neck of a vial or t^t-tube, which 
serves as a handle. Seeds and similar small obj^ts may be fixed, 
for slicing, on a piece of white wax. Where it is not imperative 
to examine the tissues in $itu^ small portaons may be softwed by 
boiling In water* 

Sometimes it is useful to obtain prepmtions by macerating the 
softer fissues, either in water or weok adds. In t^e case of woody 
structures recourse may be had to an operation which requires a 
little care: a fragment .of the wood should be placed in a watbh- 
gl&ss with a morsel of potassic chlorate, to whidi a drop or two of 
nitric add is added by memis oi a glass rod, the whole being gently 
heated for a minute or two, and water being poured on to prevmt 
complete solution. The fra^ents macerated in any, of theM ways 
being placed on a slip of glass bex^tb the simple microscope, the 
elemental^ organs may be tucked out with a zi^le or extrmnely 
fine camel-hw pendl, un^ a simple lens of or ^-inch focus, 
aod removed to a clean slide* 

The thin slices, or the fragments of macerated tmues, should 
be laid upon a slip of glass, a drop of water added^ and a thin 
glass cover laid on* They may then be examined under the com¬ 
pound microscope. Objects of microaoopic dimensions, such as 
minute Algae, Fungi, pwen-graini, Ac., require no prepsration* 

s Ths mixture in use at the Ksw harbuium eoDiisti of oorrodvs sobUmsts 
one ouaos, osrix^ wM one ouaos, msthylated spirit two pi&ls; mix. It must 
be need tvitb gnat oanb ow^to its poisonous qusJitiss. 
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To teihAet tissues transparent tbej may be soaked in a dilute 
solution of oaustie potash for a fev minutes* If by tbis means 
made too transparentf the tissue should be immersed in a dilute 
solution of alum or of hydrochloric add* 

It is very instructive io apply chemical reagents of various kinds 
to the obje^ lying in water upon the microscopic slide. Dilute 
sulphuric add is often useful to coagulate protoplasmic structures 
ana to clear delicate tissues; when tbis is addra firsts and after¬ 
wards solution of iodine, the younger cellular structures turn blue, 
while the older ones b^me deep yellow* Iodine alone colours 
starch^^rains blue. Sugar md nitric acid colour the protoplasmic 
structures red* These reagents may be applied by means of 
dropping from a glass rod or fine tube* It is often advantageous 
to soak the sections for some hours in a solution of pure carmine 
iu ammonia diluted with water* The nuclei and cell-contents 
become tinged with the carmine^ and can thus be more readily 
distinguish^ from the cclhwall. More particular reference will 
be made to them in tlie chapters on Anatomy* Microscopic pre¬ 
parations of soft vegetable structures are best preserved in 
glycerine or strong solution of calcium chloride* Borne objects 
are advantageously mounted in Canada balsam; these must be well 
dried first, and, for a few days previously to mounting, should be 
soaked in spirits of tuipentine* Those who desire to obt^ 
minute instroctions on the manipulations necesaaiy for tbe study 
of Vegetable Anatomy, may consult Schacht’s * Microscope,' trans¬ 
lated by Currey, or the articles on these subjects in the ^Micro- 
graphic Dictionary 

In physiological investigation various pieces of philosophical ap- 
naratus are requisite* It is also often necessary in studying the 
life-history of phmts, especially the lower ones, to grow them uiuler 
diflerent conditions and to watch them in their several stages* 
For these purposes special appliances and chemical solutions are 
needed* 

Lastly the student must remember that Botany is not an ** exact'^ 
science* Barely, if ever, can a definition be framed in any branch of 
natural history which is not sul^ect to frequent and considerable 
ezoentiom These exceptions arise from^the natural variations 
wbicm occur in all living organisms, either in acctndance with 
existing circumstances or as hereditary tendencies. Again, it must 
be borne in mind that Botany is a prc^yessive science, and ther^ 
fore that the language and terminology an general use is not 
always strictly accurate according to the most advanced state of 
science; hence many of the terms have to be taken in an arbitiary 
or in a conventional sense* i 
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CHAPTEE I. 

GENERAL MORPHOLOGY. 

General Bamarki.—The Auctions of plants beiog coinpamti?el7 
simple, and, to speak in genenl terms, limited to those o£ nutrition 
and reproduction, the physiological classes of omns are few. The 
immense diversity which presents itself in the Vegetable Kingdom 
depends chiefly upon varieties in the form of oigans performing 
similar functions. In additicm to this, the organs of plants are 
displayed externally, not enclosed in cavities or suiromded by an 
■ integument or shelf like, that of animals, so that the extern^ forms 
of plants famish a guide to the discrimination of their most 
essential characters. 

Plants an destitute of tiie nervous system and the organs subservirat to 
it, and are without the connected system of blood>veaeelA by which, In 
the m^ority of animals, the umty and interdependence of the nutritive 
procesaee are znaintiuned. Plants coniift nnmiy of oigans of abeo^tion, 
'assimilation, resjHration, and rmroduction, all composed of oomptratively 
uniform elementary tiwues,*aoa supported a solid fnunework or skele> 
ton, which is more strikingly developed seeming to the number of orgw 
associatedin one community, and more diverss in its mode of cmstructimt 
according to the variety and complexity of the physiological kinds of organs. 

The oigwB of plants are not only of few^yabltsi^ kinds, bat 
their variations in form depend on secomuuy momdeattons of a 
very few fundamentally Averse elements. T&e object YegetaUe 
Morphology is to ascertain what tireie elements are, and to tnee 
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oot the Uwi under wfaich they Acquire ihB different fonu which 
they present in fully dareloped plwts. 

The methods of UG7ph<^g7 eonust in the oompAmtiTe study of tiie 
fr^rms of ofgm tb^Q^out extendre series of pltnts^ the study of msl- 
fonutions srisiiig Mm srrested^ excesure, or pervert^ growth (ief44o^ 
lofY)f and the study of the progreesiYe derelopment of jUSsitB from their 
omN^nio fbrxns (orfoncffmif)* , 

Simplest Flsnts.—The simplest plants (fig. 1) consist of solitary 
edU or bladders of membrane containing a riscid fiuid called 
jmtoplam^ in which latter the vitality of the plant is concentmted. 
^y the aggregation of such cdls into threads, tubes, plates, spheres, 



and other forme (fig. 1, A, B, O, D), a gradually increadng com- 
plexi^ ie brought Mcut. 

Sf hsf Pla&ta.~What are called the higher rlfwnftn of plants, 
tboee most familar to^uninstructed persons, are constructed of pre* 
dsely the same elemmite, but exhibit the greatest morpholofpeal 
complexity* The highest class of plants have conspicuous flowers^ 
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aa io • or a toGp, and in thair fruit <«• Med^Tanel are one or 
more wd* —hence the name Phaiurognmia, or Flomtring PlaHta, 
The complexity of ^eir etractore arieea not fran the number of 
the CM'gUM, but from the more elearilr defined limitatum of the 
varioua physiological funetaoua to the m{Eerent^)rgans, which are 
thus mwe spet^iaed. At the same time the organs are, ana' 
tomically epMking, mere intimately combined together into a con¬ 
nected whole, and the reproductive powers are more individualised 
and concentrated at particular centres. 

• 

Tfte foregoing raa^ be cofflprebe&ded by costmiUiig any crdiniry 
Flowering plant, harms dietioet bloMome and aeed-bearing fruit, with a 
Fern, where the fruit ie Virae upon leavee generally of the uaual character, 
and again with a Seaweed or a Licbeti, in which there ia not 6?ea an? 
distinct aeparadon between stem and leu-etruciuriM, and wherein no leaf** 
bade exiat. 

In FlowApiQg plants we readily diatingniah, in all atagea of life 
beyond the very eoriieats two diatiact hinds of growth, via. a item 
or axil, from the aides of which proceed lateral organa, of variooi, 
but always definit%':kinds ^d forma, aueh as leaves, Ac., which 
become what are c^ed iti^^Mndagea. In Seaweeds, Lichens, ud 
Fungi there ia no reallr similar diversi^ of parts; the axis ^one 
ia represented, always devoid of leaf •buds, and therefore of proper 
appendicular organs, the axis itself assuming most varied forms, 
ooen dore or less approacbing those of true iMves, but never exhi¬ 
biting a distinct sepsMtioii into two kinds of veg^Ue sta^oture 
such as characterues the higher plants. A distinctive name is givon 
to that class of axes which exiit witlmut appeudioolar vegetative 
organs. Such products as the leaf-Uke expansion of Seawe^, the 
scue-like plates or crusts of liebena, or the flooeulent spawn ^ of 
Fungi, performing at ence the fanctions of stem and root and leaf, 
represent what is technically termed a ihoUu$ (fig. 1). Plants 
characterised by the possession of this kind of vegkative structure 
are called Thi^ophytes, and are contrasted wite all the higher 
plants exhibiting the coexistence of stem and leaf, which are called 
Axophytes or Cormophytes (from earmuij a stem). 

But the CmK^hytea are again distingoisbable into two very 
well-marked groups, bf the diimetm of the reproductive organs, 
which, m<^eover, conn^ the lower of tiie two groups with the 
Thallc^Avtos. The ThaUophvte and the lower Cormophytes (in¬ 
cluding Mosses, Ferns, and allied elaases) are reproduced bv tpom^ 
simple structtBos performing tiie office a eeed, but in wbUloL no 
smriye or fuditnentsuwpianteiiste at period when they are thrown 
off by tbeparenb 1 m higto Cormophytee are reproduced bf^tone 
ssMfoi wbra arefor si<m mghly cygautiad bodies than spocesv ud 
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which ire eepedaUj ehancteriied bj the preienee of on 0 mirffO^ or 
rudimentary plant, which is develop within them while the 0 ^ 
ifl still conttuned in the parent frmti The latter divisioa also is 
characterised by the possession of flowers, while the spore-bearing 
Cormophytes are flflwerless, like the Thallophytes* 

By far the greater portion of the plants useful to man belong to 
the Pbaneitminous division; and this includes also the most con¬ 
spicuous and familisr forms of vegetation, those most easy to pro¬ 
cure and most easy to study* Hence it is desirable that the 
flowering plants should occupy a principal place in an elementary 
work, ana, moreover, that they soould be examined in the first 
instance, before the student is led into the study of the more 
obscure and minute characters of the Cryptoffnmia. But the study 
of Cryptogamoua plants is quite indispensable to the physiologist; 
while It forms a most interesting department of the morphology of 
plants. It will be found most convenient, however, to defer the 
study of the OfypU^amia till after a genend acquaintance haa been 
obtained of flowering plants. 


CHAPTEE IL 

MOKFHOLOGY Of THE PHAKEROOAMLL 

Sect. 1. Okkkbal Obsebtationb. 

Oene^al Ccnstmetion of flowering Plants.—In, any ordinary 
flowering plant we may readily recognize some of the mpst impor¬ 
tant characters of the organization. Taking the phmt as a whole,, 
we find a stm, furnished below with rooU to fix it in the ground 
and absorb nourishment, and clothed above with green Zsoass, which 
are known to be the organs of respiration and digestion. Tidcen 
together these constitute the syst^ of v^etaHve <frgans^ more ot 
less complicated in their development and amiigement in different 
cases, and concemed in the nutntian and enlargement of the indi* 
vidual plant (in the &miliar sense of that term). At certain 
seasons we find, supendded to the foregoing, a system of oigana 
constituting the m/brssMce, and consisting of the rtprod%ictiv4 
^ryam^ provided for the production of seeds (the ^ eggs,^ aa it were, 
of planta), from iriiieh new ind^endmit inmvidQBlB may be caiaed^ 
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The if^rs$o$ne4 condsti of ono or more Jhwert^ whMii ta will br 
shown Mreafter, are composed of tarious kinds of peeuliiriy 
modified foliar appendages, or |>lyUems», more or leas Idended 
together into compoond organs. For oar present purpose it will 
sutfice to describe the general and essential chapters of tiie parts 
found in true flowers. 

The outer covering ef complete flowers consists of a circle of 
Isaf-like organs, mod frequentlj green 
colour, and oftw forming a kind of cup; Rfl* 9* 

this eup or circle of leaf-Iue organs is called 
the ca^.v, and its component parts are the 
iepak. Within the calvx of complete flowers 
we find one or more circles of ordinaril j larger,* ir 

but more delicate, and geoeralljr brightl^f ^ [1 ^ 
colouijsd leaves; these are likewise united 
toeetl^ beldw in many flowers; they form 
collectively the ooroZA», mid the indlividual 
parts are called 

Examples of the sAve may be found b the 

Hesrtseue, the WaUfiower, tae Primrose, 4o.. 

where there exist a green calyx and a coloured 

corolla. In the Tiuip the outer parts of tito 

flower consist of six similsrly floured onrane, 

reeemblbg ordmi^ petals; while in the Dock W ^ 

they are six greenish sepal«like organa A close U 

eismbalion shows, however, that both kinds of j>h^nm iUaSntfoe the 

organs stand b two ciicles of three, one withb oonpoiition of * sovif, 

the other: hence many authors remd them as 

remeentbg a calyx and corolla of like structure. 

Omer authors give the double circle the collective sU^uUftf from e 

^ ItfDkmged ftOi or thils* 


the other: hence many authors twrd them as 
representing a calyx and corolla of like structure. 
Omer authors give the double circle the collective 
name ofpertonM otperigone. 




The oahfx and ccroUa have no essential share in tiie production 
of the seeds; they merely surround and protect the more important 
organs, either temporarily, ot as entenng more at lets into the 
compoiition of the fruit, and sometimes they serve to attract and 
retam the ineet^s by whose agency the flower is fertilised and t^ 
seed formed* The coUective tmu /feral snvebpes is commonly 
applied to the calyx and corolla taken togeth^; and either one or 
both of these be absent in flowers which are nevertheless pep* 
fectly capable of producing seeds. 

within the petals is plac^ the amfremm, cmisisting ci thes^owsws, 
or male organs of fl!owera Each stamen consists more or hm 
clob'ibaped bodiM called ontAm, tuuaUy supported upon tfaiee^ 
like itaUu called/lotMiiii. The essential cbaiaoter a aa aitfhtt 
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in that it oontaixu, nltiinatoly dtachargea, the fine duet-like 
sperm-celle cn feitUleing globulee called poUm. 

Hie centre of the flower ie occupied bj tlie gpuneitm or pUt3^ 
the female or seed-bearing part of the flower* PietiU are fOTmed 
of foliar organs corresponding to sepals, petals, and stamens, mni 
called earpsU; but these are not alwajs so roa^y distinguxsbabla, 
on account of thri.? varying number and degree of union, oonse- 
^ent upon their being crowded at the apex of the flower-stalk. 
The distinguishing character of a carpel is that it bears ovules or 
rudimentary seeds containing genn-ecuU. , 

As the stamens furnish the pollen by which the germ-cells are 
rendered fertile, the two sets of organs, stamens and carpels, are 
considered ue^ntial oryam of flowers, without which the purpose 
of the whole structure could not be performed* 

In some Rowers, such as those of tlie Hydrangea and the Snowball-hush 
(Ffiurmon (Ipe/us)^ there te a tendency in cultivation to the abortion of 
me sfamene and ; eo that the flowers become w e u f sr, or totally 
barren. But in many plants it is ibo nstural condition for me stamens 
to occitf in distinct flowers from the pistils, so that the individual flowers 
are imperfect, male or female: we Lave examples of this in the plants 
of the Cucumber family, and also in most of our native foreat-tr oc e, such 
as the Oat Beech, Hasel, or even on entirely different plants, as in the 
Willow toa Poplar, See* 

'the carpels, the essential organs of a female flower, occur in two 
conditions in ^lowering or Meed-bearing plants; and these two 
conditions form the basis for the primary subdivision of tbia group* 

In by far the majority of flowers the carpels are folded up and 
their edges united so as to form hollow cases, in the interior of 
which' the ovules are enclosed* In such instances the pistil is 
divisible into regions, of which the lower hollow portion, called the 
ovary, is the most important: very fluently a stalk^e process, 
the style, is prolonged upward from its summit, terminating above 
in a more or less &<iened bead, called the stigmoj which marks 
the position of an orifice leading down through the tubular or 
spongy tissue of the style into the cavity of the ovary* In many 
cases the stigina is seat^ immediately upon the top of the ovary, 
without an intervening style (Poppy, ^TuHp)* slants bearing 
their ovules in such closed ovaries are called AnytospermotiSf or 

covered ooo d od * 

In Fines, Firs, the Tew, Juniper, and in the exotic family of 
toe Oycads, the sexual organs occur in distinct flowers: and tnese 
flowers 90% not only devoid of proper floral envelopes, but are re¬ 
duced respectively to tingle stamens and single camls, mostly col¬ 
lected into male and feoule omss* The antnexs of the nude cones 


lected into male and female omss* The ani 


the nude cones 
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produce .polZim, nnd the carpels of the fMude cones produce wabi; 
but the carpels occur in form of <q>eoi scales, aud otuIm 
are borne upon the surface or the free marmns of the carpels, so 
that the pollen teaches them at once, wi^ut pusin^ throu{^ 
a stigma and style. Plants with flowers of this kind, with 
whidi are also associated manjr peeoliarities in the mode of deve¬ 
lopment of the embtyos, are called G^noi^^ermoui, or naked- 


M^h difference of opinion still exists among botanists as to the true 
nature of the female flower in Gynmospenus; but for the present the aboye 
explanation will suffice for the student. 

The Anffuapermiaf comprehending the great body of the lower¬ 
ing plants, are separable into two very natural groups, which are 
plmt^ distinct in the mass, although many cofniHex relations exist 
between thehi. Distinctive characters of the two divisions may be 
found in muy parts of the organixotioo of the majority of the 
plants j but the most general di&rence is that which occurs in the 
structure of the emi^o contained within the seed. 

In one division we And that the seeds, with few exceptions, con« 
tain an embryo in which we may distiuguisb two rudimentary leaves, 
or cotyUdonsy applied face to face, and having the terininal bud, or 
growing-point of the stem, enclosed between then). In the other 
mvision the embryo presents but ons or seed-leaf, more 

or less /oiled round the bud, like a sheath. The plants of the first 
division are called those of the second Monocoiy^ 

ledonoui^ 

Dicotyledons and Monocotyledons are naturally divided from 
each other not only by the general characters of their mode of 
gertnination, but by the structure of their stems, the arrangement 
of the skele^B or Terns of their leaves (net-veined in Dicotyledons, 
parallel or straight-veined in Monocotyledons), aud the number of 
organs in the circles of the flowers (geneiyiy in fouA or fives in 
the one case, and in threes in the c^ber). These distinctiTe (dia- 
racters will more folly considered hereafter. 

The ripe seed of the Oymnospermia is rerj mudk like that of 
Dicotyledons; but the Teaves of the embryo are either more nurae- 
rouSf or if but two are present, they are sometimes, but not always, 
slit into lobes, whence these plants havebeencBlIedPolycotyledonoas. 

The germination of the seeds of all the Flowering plants con- 
sifts in the emergence of the embryoy more or loss completely, from 
the seed, and in the onfolding of its rudim6nti|^ vegetative orgau^ 
the radieU^ the coiyUdonaty leaf or feauo, with the item smpotting 
.tiiem, the which is sometimes very short, but whhm tar mi - 
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nat«t Bbove in b Httle bud called the plumidt; the sabeequent nn- 
> folding of the plumule gives birth to Oa first true leeres (fig. 3). 
Here, then, ve here represented all the kinds of organa of v^e- 
tatiott which will form the first objects of our investigation, naiwlr 
the root, the st«m, and the Ua/, together with the bud«, or com- 
pc^ds of rudimentary stem and leaves, which occur at all growing- 
pointe of the plants possessing these organa^ 

The pheoomena of germinsdon may be conveniently observed by bow< 
Ing some Turmp>Beeds and Oats in a saucer of moist sand covered by a 
beU-glass. The structure of a dico^Iedonous seed may also readily beob> 
served by soaldiur a Tea or a Bean in water, and then peeling off the rind, 
when the parts of the embryo, as above described, may n^y observed. 

Sect 3. Tm Boor. 

Definition.—The root may be described in general terms as the 
descending portion of the axis, destitute of leaves, buds, flowers, 
and green oolouring-matter, but provided originally with a minute 
“ root-OBp” at its extremity. Another character of general although 
not of universal applicatiou is, that it is the part of the plant which 
penetrates into the smi, and which serves at once as an organ of 
attachment and of nutrition. 


Kg. 4. 
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XiMptini.—The itetemdst thAt ror^ti dMdesd ii to a&w ox- 
eeptioni in theoMeftof the Uterel rtmifloAtiont of roots, m oftheUteml 
routs formed bjr parisitical end hj oerteia cUnbiiig plonto, w^h ott^n 
retttn their originAl direction, JDAfaog a more m lees obtuse Aiig^e with the 
stem from whi^ they rise. In some Oyctds And Armds the root-bruiehes 
Ascead verticellj. these eieeptions ere less numerous then the derietion 
of theitemfromitaffenerAlchtfscter AStho Asmdiw part of the Axis, tfnee 
in A lem number of peretiniAl nUnts the ^reetioii of the itein is ooa* 
hQtlT nmi: 


staatlynmisoDtaL Stems of this land ere of frequent occurrence Among 



rsA AC. itoota^ ma generAl rule, are destitute ' 
leaves and leaf-buds, which &ct serves to diswiguish them from rAisoinM 
or roo^Miocka (stbhs). But the distinctions Mtween root and stem are 
not absolute: many exceptional instances oocur^ and some trantitional 
ones; thus, under certsdn mrcumtiances, roots, as indeed every part of the 



nicd, Maeiura^ aurantiaea^ the Hum-tree, &c. The root of Anemone 
Jeponiea likewise produces buds very readily. The roots of NeoUia bear 
leaveA while^ on tne other^nd, mne Orcluds, as Spipogon Omdini and 

GfrworkUa innatef and some Broxneliads have no root^ 

. 

Origin of the Boot—The true root of the embryo pbiit is the 


down\vard continuation of the axie; but 
the original radicli, the real inferior extre¬ 
mity of the axis in the Monocotyledons and 
latte stem-fonning Flon^rless plants (such 
as the Ferns), in most coses speedily ceases 
to grow, and the efficient roots are really 
lateral organs. Where the primary radicle 
is developed, we have a true root (fig. 6); 
but the roots which are produced mm the 
iidei of stems, or fr<Hn leaves, are termed 
odventiHoue roots (fig. 4). 

The axial root may be seen well in any seed- 


Hg. 6. 



I plantSj^e development of 
the radicle into the root may be readfly 
fraeed. The axial nature of the root is elsarir 
evident in the foU^rowu plants of most annnd 
garden species of Dico^le^ni; and in shrubby 
and arhoiesoent perenmala of this class ^axUl 




The ori(^ of nd v m Mi om roots may be 


fWinifftHs). * 
gennini^^ng seeds 
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ef Monoeo^ledonoufl plntey foeh ii gniiia of Otte, Wheat, Ac.; hat 
their eoMDtial charaoter maj he atiU more clearij dietinguiabed in plante 
which form adreatitim roota on wellnieTelopM etema » ^ 

and bod^lihe atractima. The fihrila which aproot fropi 
the joinia of the etema of aumeroiii creeping plante 
{(hcmd^lrj, Mint, Sand^Sedge^ Be.), the CMtmn^ roota 
of Ivy-ateme, the roota of ao Onjon-balb, aa weu aa thoee « 
fomiM from elipe or cottii^ i'amiliar hxamplea 

of adreiLtitioui roota. 




.—Where the branebee of the root 
are comparatiTelf amall and the centra! axia is both 
thick and coneidorabljr elongated, the root 20 called 
a tap-root (fig. 6); where the branchea are der^ 
loped ao that the principal azU ia loot aa It were in 
ita own nmifiealione, the root ia called Jiiyrous 
(fig. 6). The branches issue from the main root 
in tucceaaion from above downwards (not fnAn 
below upwards aa in sternaX Bod are, in the 
first instance, regularly arranged in rowa one 
above another. The number of rows varies in Fwaibm 
different cases ; and the regularity of dispoaition is 
soon lost. 



up-foot 
Cvrot 
Cnoam# Corota). 


qT thtt 


fig. r. 


When the tefHioot exists in herbaceous plants^ it often exhibits 
a more or less succulent character, and becomes a Utborotis ^oot, as in 
the biennial Tumlp, Carrot, Beet, &c., where this organ is peculiarly 
developed in tbe nrst aeason of growth, to serve as a ^reaervou 
of nutriment Tbs tendency of si^ 
plants to exhibit this character in exoaes 
under the influence of stimuli rendpre 
them extremely valuable for economic 
purposes. The fibrous rootlets a]Mn the 
auitime of tuberous tap-roots, luce the 
Carrot, Parang, Ac., appear to be moeUy 
tame roots. A distinction is made, in 
describing toberoua roots, between those 
whkh are ^wn/orin, as in the Carrot, and 
thoae which are napiform^ as in* the 
Turnip. A woody tap*root is fonnd in 
many ftrest-trees, as, for sxample^ in 
the bak; bnt here the branches sharo 
more extenaively in the increeee in dse, 
and thmr direction tends more to the 
hoiixontal. Rhroos roots are partieu- 
larly characteristic of plants growing Mlcirsteou^?«Btfdodsro«Csofa 
in hght and sandy aoUs or in water: 

the pmnniel, woody forms are especuUy chaiacteristic of shnib^ Bi- 
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toi gtneiBl ten&a it be lUtad Uut tb6 form Meamed tbe lootti 
whether troe or Adventitious, is in.dbreet reUtion to the HAture of ^ 
medium in which they gvow end tiie puq>oiea they hA?e to serve as fsed* 
ing roots, hold-tests, or reservoirs of outnment e 

AdnntltioQi Boots (figs* 4,7)Bre sc 
by no means confined to, Monocotyledons and Flowerless plenm, 
since their radicles are usoelly arrested in their growth i tMy are 
•also necessarily the only kind which can occ\xt upon specimens of 
Dicotj'Iedcmoui plants which have been raised, not from seeds, hut 
from duttings, layers, tubers, Ac. They arise from the rick of the 
stem which gives birth to them, and most readily in the vicinity of 
buds or leaves* 

Adveutitioiis roots are very Hg* 8* 

vftriable in form and consistence* 

They tz»ay be fibrous (fig. 7) or 
tuberous (fig. 8)^ and are not un¬ 
commonly of intermediate charac¬ 
ter in the Monocotyledons, con- 
sisliugof more or less thick fles^ 
fibres. Either the fibrous or tub^ 
rous form may occur exclusively 
in groups of adventitious roots, 
or such gfoups may coutain roots 
or rootlets of both kinds. In 
arborescent Monocotyledons the 
adventitious roots aco uire a woody adfrautiebi roouof BmKMvJw 

character and grot size; in hei^ a.b«o,* 

baceous Monocotyledons they are commonly annual, or, if tuberous, 
biennial* 


a 


m 


I 

« 


The advestitious roots of Monocotyledons are raerally soft, 

.much bunted, and littie divided, like those at the base of hulte of the 
Ilyacinth, Onion, &c. (fig. 17^* Amixtuie of fibrous and tuberous adven¬ 
titious roots, formixig what is called a faseicttlate root, occurs in JTmsro- 
and in Xammeubu AVeono (fig. 6), in which, u in the plant last 
mentioned, the structure is still futther complicated by the exutsBOs of 
hn^ as explmned further on^under toe head of Tubers. A peculiar modifi¬ 
cation of this structure is fouiul also in most terrestrial Orchids. In 
/Utpendula toe fibrous roots exhibit tuberous thickenings at intorals. 

Boot-hain.—The yoongeat parte of rootlets, whether branches 
of axial roots or adventitious roots, often exhibit a coat of delicate 
cottony rooUhair$^ which are thiwt-like growths from the em- 
dennis (triehotn^\ and are thrown off in perennial roots when ue 
epidermis gives place to the rind* 

e 
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Tbe nature of the loot^'liun will he explained under the head of the 
Anatomy of Roots. Examplea may he found in eeedliog plants 
mustard| in potted GeranioiDe {I^argomum)^ or in the roots of many 
Uonoco^ledonous bulbous plants and Qrasses growing in damp places. 

Kedia in which Booti grow*—Boots of ordinary plants bury 
themeel\^68 in the soil; those of water-plants^ usually more succu¬ 
lent in their texture, penetrate the muo, A in the Water-lilies, or 
hang freely down in the water, as irs Duckweed and the Water 
Crowfoot. A number of plants exhibit what are called aerial 
roots, which are always adventitious; and these may be either the 



sole radical organs of the plant, or roots deyeloped high above the 
ground but growing down to reach the soil, or they may be con¬ 
verted into organs o£ support for a weak stem. In true parasitical 
plants, like the hUstletoe, the roots, more or less developed, attach 
themselres to, and became organi^^y blended witii, the roots or 
stems of other plants. 


The plants called such ss the serial Orchids, vsrious Araceous 

plants, and Inembers of the Fme^apple family, are possessed of sSrisl roots 
alone. The stem of such plants reeU upon aome foreign body, such as the 
branch of a tree, totally unconnected with ^e earth, and produces long 
sdventiHous roots which hang suspended in the stmos^sre. Boota 
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dereloped in the air, and sobseqoantlf deaeandii^, Meant themaelyee in 
yarioua eonditiona One of the moat nmarkable ia that which u obaerred 
in the Mangroyee (fig. 9) (Bhisophoracaa^, where the aeed germinatea 
in the fhiit while ^e la^r is atill attached to the tree, and wf§ down 
ita long radicle until it reaches, the mud in which these trees grow, so 
that the stem of the young plant ie enabled to eatabliaH itself firmly in 
the nncertun aoil before k detachea itself from the parent Thia ia an 
axial TOOL In the Banjan tree (Heui tndiM) adventitious roota are fre¬ 
quently developed on the branches, which, deacending to the earth, pene- 


Tig. 10 . 



fcurfOTwf od^r oH miMtu, tfae 8of»w-pliw, with adnotUioQi looM mppaftiDs Um tnak. 

* 

trate into it and become suppc^ng columns, wbidt ultimately aaaume 
the appearance of trunlo, ana give ue tree the appearance of a group or 
even a grove of trees united together at their heads, ^e roots of the 
arborescent hToiioco^ledons partake to a certain extent of the aune eha- 
racteri and tboy ox Palm-trees are ohserved to arise soccearivefy one 
above another iir a spiral coarse near the base of the stem, growing ont- 
wards and downwaros to penetrate the ground, the older ones ultimately 
decaying. In the Screw-pines f Amanmi. fig. 10) this is atiB aon 
striking and distinct, as the spirfu line which they form is more opeoi 

c2 
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and die roots arise a long way np the stem; here also the older roots and 
the base of the stem decaji so tlmt the whole plant comes to be supported 
by the lateral adventitious roots, as on so many propa Aerim roots 
booming organs of attachment may be seen in the cGmmng stems of Ivy, 
of the garden Bignonia (T^ma radicMs)^ &o. . 

Parasitic Plants developed from seeds present, in their earliest stages, 
a radicle which in some cases becomes developed, in others not, or only in 
a peculiar manner. Some germinate in the usual way, in the earth, and 
their roots seek out those of their proper nurse plants, to which th^ 
attach themselves oiganioally, others superficislly or by penetrating deeply 
into the interior ; in such cases they may be wholly parasitiCi as*in the 
leafless Broom*rapes (Omianchaee^, or only partly depondent, as in 
Thenton, f AmortMtu, and Melampt/rurtu Others germinate in the usual 
way in the soil ; but their young stems attach themselves to those of 
other plants by adventitious roots developed at the points of contact^ while 
the lower part of the parasite, connected with the ground, soon dies away, 
as in the Dodder (Ciueuta). The woody parasites, MisUetoe (^uenm), 
AtyzodmdroHt and others, are developed from seed upon the s^t where 
they are attached. In the Mistletoe, the seed elinn oy its viscid pulp; 
in Myzodwdr&n by coiled hairy arms; and when radicle sprouts, it 
drives its way through the rind of the nurse plant until it reaches the 
cambium layer, where it connects itself orgmucally, becoming grafted 
exactly like a budded rose. No further devidopment of root-st^cture 
occurring here, the full-grown plant appears rootless, and like a branch or 
graft upon the nurse tree. The earlier stages of growth of the Khisantheie, 
root-parasites composed chiefly of inflorescence, are not known; probably 
they are analogous to those of Vi^cum in the first instance, bift with ^he 
ad^tion of honsontal growths of stem-structure beneath the bark of tlie 
nurse plant * * 

Cbaraoten presented Ij the Eoot, ftc.—The points to be spo- 
cially attended to in studying and describing the root, such /is the 
form, ramification, may be gleaned from what has been before 
stated and from tbe S^on on the Description of Plants. * 

Sect 8. Tan Stsic 

Defisitioit—Tbe stem is the ascending portion of the axis of a 
plant. It is UBUallT characterixed by its growth taking place in 
a direction contrary to that of tbe rooto,^and by bearing on its sides 
regularly arranged leaves or modifications of leaves, forming tbe 
lateral or appendicttlar orgam. The term cauiome is appliea in a 
comprehensive sense to any stem or branch or to any modification 
of tbose oigans bearing leaves or modified leaves, phglhmei. 

Bxcaptioiifl*—An exception to the ascending growth Occurs in the case 
of creeping stems, where the axis takes a m^ or less hcrixontal 
portion; mit the first shoots of such plants, developed from their seeds, 
ascend, $oA the secondary axes, which bear the effident leaves, assume tbe 



m SI 

erect poaitioiii m is eeeo in the tufted hebit of growth of with e 

eubterrmneoue mein etant (See eleo p. 16i) 

findit—Every stem ie deTeloped from a hud^ which coneiete of a 
conical rudiment or growing-point of the stem bearing radimentaiy 
leaves crowded upon its sides* The primary bud of the stem of 
^lowering plants presents itself as the ptimule (Sg. 3) of the embryo; 
and so long as this axis hodtinues to grow, a bud (the terminal bad) 
is found at its extremity* The bran^ng of a stem depends upon 
the development of latem buds, which, as a general rule, appear only 
in t}i^aa?U or upper angle between the base of a leaf and the stem, 
whence they are called aejillary bade. 

There is in many embryo plants a small portion of the axis intermediate 
in structure as in position between the true root and the true stem (fig. 8). 
This hypocottfle^marjf azie ’’ or tigellum sometimes mves off shoots,^ by 
which it may he distinguished from roots; moreover it is either cylindrical 
or tapers upwards, wbue aroot tapeis in n, 

the opposite ditectioiL This hjpoco* 
tyledonary axis forms the trunk of the 
extiaordioory plant called WebtiUMa, 
hereafter described* 

Kodes and IntemodM. — The 
place whence a leaf arises marks 
the position of a structural region 
endowed *with special physiological 
atitivity; it defines externally a 
point where the internid tissues have 
a peculiar arrangement. Hence a 
particular name is applied to it, that 
of noiU^ Sometimes a kind of arti¬ 
culation of the stem occurs at this 
point, but not as a general rule. 

The intorvalB between the points of 
origin of leaves are called the inters 
nodes* In buds, the intemodes are 
not yet developed* In a large 
majority of ascending stems the 
intern odes become eonsidlrably de¬ 
veloped, so that the leaves ulti- 
matdy appw stationed at distinct 

mte^als. In many subterranean istmodM. The ihws aue mm ia 
stems, at lower part of the 

stems of many herbaceous plants (fig. 11), and in the tranks of 
many of the arborescent MooocotylMons, the intemodes never 
become much lengthened, and Hie leaves in oonse^oenoe ngpent 
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clo6^f packed and more or less orerlapping in the full-grown 
plante. Such plants are aomeHmes, but erroneously, called omu^ 
Uicent or atemleas plants. 

The relatire development of the inteniodes is next in importance to 
the order of amnnment of the aiillary buds in effecting the general 
forme of stems. A clear idea of the c^mditions mar be obtained by 
examining, in the first instance, what occurs in the unfolding of the bud 
of such a tree as the Horse-chestnut. Xn the bud the enveloping scales, 
the rudimentary leaves, and even the blossom may be distinguiehed, 
crowded on the undeveloped axia As the leaves emerge and expand, 
they become separated from each other by the elongation of the* mtor- 
nodes of the stem, until at length they stand at considerable distances 
along the sides of a shoot several feet long. This may he illustrated by 
comparing it to the separation of the joints of a telescope, when its 
leitfths of tubes are successively pulled out Examples of permanently 
maeiieioped iiUemodti are eeen in the roeette^like ofisboots of House- 
leeks and of many other herbaceous perenoiats^in the first season's growth 
of such plants as the Turnip, Carrot, Canterbury-bell, and indeed of 
most biennials, where the leat^es all appear to arise from the root—in'the 
bulbs of many Monocotyledons, such as the Crocus, Hyacinth (fig. 17), 
Sec. In these oases the flowering which subsequendy appears oft<m 
develops its intern odes consider- _ 

ably, and rises as a tall stem. An 
intermediate coaditioDisinetwith 
in stems which are elongated, bat 
have the leaves closely overlap¬ 
ping, as in the common Stone- 
crop, many Coniferous trees, many 
Palms (fig. dS),&c. I and a simi¬ 
lar condinon exists in the sub¬ 
terraneous root-stocks of various 
plants, * where the imperfect 
sheathing leaf-scales succeed 
ead other at short intervals. 



SegioiLS of the Stem.—In 
the embryo of a (Flowering 
plant it is scarcely possible to 
define limits even of the 
stem itself, which loses itself 
above in the plumule, and be¬ 
low in the radicle. But in 
fuUy-develop^ stems, a gen¬ 
eral diviaion into three r^ons 7|\ ~ 
may be totinwished. »«»rd- ^ 

mg to the kind of lateral wm »snet «kxa, 

organi which they bear, via 

1. L«af‘$eaU region (fig. 12), which ie moitly eabterranean 
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in its hahitt and presents itself with more or less of the external 
appearance of a root, of an enlarged fleshj bud, or of a combiution 
of these twa The leaves upon this are never green, but are of 
fleshy or membranous tezturo aud simple forms* Xieavea of this 
cbaraoter are found on the outaide of buds* 

2* The region, forming the ascending Aem of plants gene¬ 
rally, especially characterised by the green colour aud great de¬ 
velopment of the foliage* 

3« The Bract region, which is also known as the Injhreccenec^ iS 
distinguished by its smaller, more delicate, and sometimes colou^ 
leaves, the axillary buds of which produce flowers* 

The ext^t* both p^tive and relative, in which these regioDs are re¬ 
presented is difiereDt in almost evetr plant; but a few general statements 
jnay be made ser>*ing to illustrate the suinoct The leaf-scale re^on is 
developed chietly^ herbaceo¥4pcrtjmial phmts: and the principal modi- 
tications of it will oe examined oeiow under the heads of Rnitomes, Bulbs, 
end allied structures* It may be observed that the leaf-scalea or abortive 
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foliaceotu omu ue almost excloavsly composed of the etalke or iheaths 
of leaves, without 007 port conrespo&diog to tiie blsde; exceptions to 
this, Uloetratii^ the rule, occur in tanicetod bulbs like the Hjaciath 
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Um opes tiheathi with small nidimente of blade at their summits. Tha 
r^on oearing perfect leaves forms the principal part of the axis in arbo* 
rescent plants, where ^he leaf-scale region occurs onljat the points where 
tha protecting scales of the autnmo buds are produckl. The ^rs of the 
leaf-series, crowded together from thenou-devfilopmentof the intemodes, 
are vary visible at the baas of tho yearly shoots of many trees, for ex¬ 
ample, of the Horse-chestnut: other trees reproduce, as it were, their 
cotyledons at these points; the Jasmine, for example, exhibits a ^ir of 
.broad undivided leaves near the base of each annual shoot. In annual 
plants Isaf-rerion is predominant, hut the bract- 
region is relatively more developed than in trees; 
and the same holds good of perenuial herbaceous 
plants. In arborescont plants the bract-region usually 
does not present itself until tlio leaf-regions of many 
years have been formed, and even then it is generally 
formed f^m branches of the axis which have a suIh 
ordinate share in giving the special form to the entire 
plant; sometimes, however, tne form of the ramifica¬ 
tion is much affected by tho position of this region, as 
in the Horse-chestnut, Lilac, and other trees, where 
the terminal buds of shoots are developed into an in¬ 
florescence, which of course puts a stop to the onward 
growth at these points. 

Leftf-scale Begion. — The IcaLscaled stem, 
found especially among herlnwousperennial plants, 
or such as live for several years without forming 
a permanent woody stem above ground, is seldom 
continuous with an axial root; on the other band, 
it is very prone to produce adventitious roots, as 
is natural to its usually subterranean or creep- Diftgnm of» pW ot 
ing mode of growth. When its intemodes are 
regularly although slightly developed year after )««f.t]idin«ctrpsio>M 
year, it forms an abbreviated stem, horizontal or 
asoendin^, either below or above ground. If the 
main axis persists, producing a few branches each year, and as 
it grows at one end slowly dies awaj[ at the other, a more or 
less root-like structure is produced, termed a rootstock ot rhizome 
(fig» 12). If the growth of each axis decays away at xegalar in¬ 
tervals, BO as to isolate the products of the succee^g axes, the 
result is different, and, instead o( a branching rhizome, the axis 
resolves itself into a number of detached portions, in the form of 
corns. If these detached portions are cniefly composed of leaf- 
scales, with the undeveloped stem small, so that they represent 
enlar^ buds, they are called bulb$ (fige* 16 A 17). Another re- 
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prodaetiTd atracture belongiDg to the le^-aea)e regtoo ot the atm 
10 the tuber (fig« 19 ), vhich cooaista of e fleshT thickened subter* 
Taneen axia, uisiDg in the anl of a leaf^ecate, having xti own. hi- 
temodes considerably developed, 00 that its leaf-scales are scattered 
and cover isolated buds or **ejee/* Tubers of analogous character 
are sometimes formed from aerial branch^, as in many epiphytic 
Orehidsi where they have a green colour and are known as peeudo^ 
bulbs* 

BiUh.—^Ihe bulb (fig« 16) is a stem remaming permanently in 
the (Sondition of a bud* Its axis consists of a disk or short comi¬ 
cal plate, from the upper surface of which arise leaf-scales of 
fleshy character more or less overlapping each other and enclosing 
the points of growth, while one or mpre circles of adventitious 
roots are given off from the base (fig* 17). Bulbs are named, ao- 

Fig. m Pifr.l7. 
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cordiDg to the character (rf their 1^-scales, tealy or tqwmoH when 
these on] j partia U; orerlap (Lilj), and tvf^ieated when the scales form 
complete sheaths (Onion, Hyacinth). Bulbs produce flowering 
axes either from the t wmiwa.1 or from axillary buds. They tie 
multiplied by buds d^e]<^ied in tiie axils of the scales in the form 
of new bulbs (flg. 17, a, a), TAi<^ sooaier or later become debml^ 
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Wbeo a bulb flowm from its tenninal bud in ito first saasou of 
growthf it is anntkiZ; when it only strengthens itself by forming 
scales in the first seasoof and fiowers from the terminal bud in the 
second, it is iwtmiaZ; when it fiowers from an aiillary bud, the 
temuDal bud may be developed in the same form inde^tdy and 
form h perennial bulb. 

The number of lea&ecales constituting the mass of a bulb yariei much 
in different plants; in Oagea and others there exists only one; AlUwn 
dvtQceum has but two; the Garden Tulip and Grown Imperial have 
eomnaratively few scales, while the Lilies and the Hyacinth (figs. J6 & 
17) nave numerous coats or scales. A little enlanation is r^uisito as 
to the terms annual &o. as applied to bulbe. We have an example of 
w^t is called an annual bulb m the Garden l^dip. As planted in autumn^ 
it is a bud composed of four or five scales enveloping a central rudimen¬ 
tary flowering stem which terminate the main axis. In the axil of the 
outer scale there is an axillary hud. As the flowering stem is developed 
the old bulb shrinks, while the axiUaiy hud bwmea more and more 
perfect; so that, afW the flowering season is ove^ it forms a new 
bulb, to the aide of which the withered remains oi the old one are 
attached. The terminal point of the new hud repeats the flowering, and 
its outer scale (sometimes the next also) subtendsanaxillary buddestiaed 
to become a new bulb in the next eeaeon. Such bulbs are sometimes 
called pr<everUiHou9f since tiie bulbous struetore of any given axis is 
formed before the true leaves and flower. The Crown Impenal (Fritilarta 
ifnpei'iaiie) affords an example of a ht'eimiW bulb. Examin^ in the 
autumn, it is found to consist of fleshy scales produced at the Icmer jMrt 
of the axis which has just flowered; while a bud aeated in the axil of the 
innermost of these scales is already developed, and by the decay of the old 
flowering stem has come to occupy the centre of the bulb. In the next 
season wis bud fiowers: at first it is surrounded by the scales of its 
parent axis; but after the flowering is over, these very <iuickly shrivel up 
and disappear, the axis which has just flowered gi^'ing origin at its base 
to a numW of scales replacing them; and while &e flowering stem 
decays away down to these scales, a new axillary bud is developed in the 
axil of its innermost or uppermost basal scale. Thus the biub always 
bears growths belonging to two seasons on the same axis; the nutrient 
leaf-HM^es of each axis are developed upon it ajler it has flowered, and 
serve for the support of the flower of the next axia Such bulbs are 
sometimes called poelveNtUioH*, and may be termed dejimte to distinguish 
them from the next kind. Pirenmal bulbs differ from the fore^ing in 
retaining^ the products of tbs condensed axes of several years in a^ealtliv 
vegetame condition. Thus, if we examine a bulb of the Garden Hyacinth 
(fig. 17) when it is flowering by its terminal bud^ we find the base of. the 
flowering axis surrounded by several leaves belonging to itself; the whole of 
them stand in the axil of a acak belonging to the preying year, which also 
eontsdus the short remnant of the flower-stalk of that year; and to thia 
acale succeed several more, all belonpng to that aame axis; these more¬ 
over stand collectively in the axil of the innermost of a series of scalea 
belonging to the year before, remidoa of the flowe^4taUl cf which are 
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alao aometiines Tioble. FIiudl 7 i oa examiBiii|r tha axil of the umarmoat 
gwa leaf of the pTeaant TeaT| we find» needed MtwaeD it ind the htae ct 
the flowar^eiaUt, the bua which ia to form the aria of the next jaar. 
Therefore this bulb poeeattea etmetorea or axae balongfag to four diitisat 
generatione. The baaea of the green learea expand into flaahj aheathing 
coata after the flowering of the axia which givee rise to ^em; and the 
decay of their bladaa, whfch eztenda to the aumndt of fbe bulb. giTea 
riae to the er tett#n-of( appearance of the latter. Theae huiba are 

f)ott9eniiiiOut]jMe the laat kind, out mar ba diatiuruiahed from them aa 


pottveniiiiout 
tndefiniU, 


Conn.—^Tbe conn more or leee resembles a bulb externally^ but 
coneiete principally of a etem with littlenloveloped internodee, 
thickened into a fleeby body, and bearing leaf-buda at one point, 
either at the summit, aa in the Crocus (fig. 18), or at the side, as in 
Colckicum^ 

The com of a Crocus examined TCiy eariy in spzisg exhibits a primary 
axis in* the fomhof a roundish znaas bearing the edventitioua roots below, 
and giving rise above to one or several tufts of leaves. The bases of 
the leavea, outside which are a few membranous scales, being at first 
sunk in the parent axij^ theae tufts or rudimentary branches are not 
readily distinguished ee'secondify axes $ but the .o 

terminal bud soon grows out to nroduce the flower. 

After the flowering is over, tno intemodee be* 
tween the scales and the bam of the green leavee 
become developed both vertically and also hori¬ 
zontally^ so aa to convert the base of each flower^ 

. ing stem into a new corm. *When about half- 
'trown the new conftis stand out as globular bud- 
Rke structures on the top of the old conn, which 
is gradually exhausted, and decays away, so as 
to set its progeny free. In the axfis of ^e upper* 
leaves of the flowering etem are developed 
new. buds (which exist even before the corm W* OorBoTUwOtfdeiiOrooQi. 
gins to sprout in spring): and as the new conns throoj^b perpoDdim* 
are perfected^ the buds imbedded in their summits 
fbrm the ruduuente of the leaves and flowers of the next season, qiront* 
ing out in the spring, each to reproduce a ccrtXL Hence in a oorm taken 
out of the ground a short time after the flower withers, we find three 
sets of axes:—1. the withering parent conn; 2, the young conns bruichuig 
from this, formed from the bases of the flowering stems; and, S, ib» 
axillary buds of the leaveaa>f the latter, fanning the retting bods at the 
summits of tiie new corma 

In Cokhieum mOunmaU the conditions are somewhat diflhrent. When 
the plant is flowering, in autumn, we And the flowering stem attached to 
the side of the base of the conn: the flowering stem is surrounded at its 
base by sheathing scales and rummentsfy leavee: in tiie axils of the two 
lowest leavea exist minute buds, and the intenodes between these leavee 
are slightly devdoped. Tbe flowering etem than withen down to the 
ground and during the winter the intmode between the two buds ewelle 
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Aod fenss a new corni) the old one ahriTellinp: up. The leaves appear 
abore muni in the sprinj^i proceeding from the apex of the wrm^ and 
the bud at the side of its lower end shoots oat to form a new lateral stein^ 
which produces sheaths and rudimentaiy leaves, and ultimatdy fdrms the 
flowering stem of the next autumn, the base of which repeats the forma¬ 
tion of a conn in Hbe manner and shoots up itB tuft of leaves in the fol¬ 
lowing spring. The corm being formed from me intsmode between the 
bu&, the lower of these is, to a cerhun extent, heailar as well as lateral, 
while the upper one appears near the top of tho perfect oorm, rather to 
one side, near the scar of the old leaves and flower-stalk r this hud may 
or may not he developed into a com dmultaoeously; hut in any case 
it becomes detached from its fellow when the old conn shrivela up, and 
thus may multiply the plant 

The corm of Arum mocubifum, examined in spring, exhibits two lobes, 
with an intermediate constrictaon; they lie a^oined horizontally: the 
corm of tlie past year is shrivelled; the other is solid, and at the summit 
'exhibits sheathing scales enveloping the base of the erect flowering stem. 
Opening the sheath, which turns upward, we see that the flower arises 
from a terminal bud, while in the axil of a leaf arising below it exists a 
bud which is destined to swell up end form a new conn for the next 
season, the oldest one meantime withering away: so that two genera¬ 
tions with the rudiments of the third always coexist; these gonerations 
may consist of a greater number of individuals when additional oorms 
arise from the axils of several of the scales of the parent corm. 

Tnhsrfl.—The stem-taber is either formed 
from the base of a stem, or from a branch 
arising from a subterraneous leaf-scale (fig* 

20), developed either partially or entirely into 
a thick and fleshy mass, by expansion of its 
spongy structure, its own leaves appearing 
in the form of rudimeutary scales, in the axils 
of which exist dormant buds, or eyes, capable 
of producing independent stems when the 
tuber recommences its development after a 
season of rest* 

Axial tubers occur in many herbaceous plants, 
as in Corydalii buIhoM ; when of annual dara- 
tion, these are essentially the same as conns* 

The tuber of the Potato is a familiar example of 
tiiA stem^tuher formed from abmnch,m whi^^ts 
characters may be readily observed; anuznborof 
leaf"6cales at the base of the ** haulm’* send out 
suhterraneons branches, which at some distance 
from the point of origin cease to elongate, and 
swell up into tuberous masses. The tubers of the Jerusalem Artichoke 
(tig* 20) are analogous productions. Stem-tuhers passing more or leas 
mto rhisomes form the so-called roots of the Bryonies {Tamui commmU 
and Bryama dioica), at the SweeUpotato (Ooniohulm AoMos), and the 
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species of Dtotcorta yielding ** ysnui.** Tbe tubers of the terrestrial 
Orchids are chiefly compoaea of radicKl structures. If wo examine the 
twin tubers of dtchit Aforio (fig. 21 \ we find one at the bw of 
flowering stem (ah which towm^ ino close of the season is withered, 
while th^ other (o), crowned hr a bud (*), ia solid and healthy i in the 
axil of the lowest 1 m of this mid exists another bud in a ruoimentary 
ilito; and as the oldest tuber shrirelSf this swells out and assumes its 
fSmi, in the next season appeaiin|; as die hud-tuber, while its parent 
hecomee the tuber of the Auwerug stein. The greatest part ot the 
mass of these tubers consists of a ewoUen adyentitioua root, which ii 
intimately blended with a few littlenleveloped stem^intemodos and the 

Fig. 21. Fig. 22. 
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termioal bud. In flome CMefl these tubers are rounded; in others thej 
are dirided belov, so as to become palmate (d(f. 22)» The tubers of 
Butmm (fig. lU) belong to the root 

Shiiome. —The rhiisome or root-stock is a body composed of 
an indefinite number of corm-like axe4k>erinanently connected 
together, so as to form an elongated, root-yke stem, more or less 
clothed with leaf-scales (fig* 23). Its interoodes are generally 
little developed; sometimes, however, r^ona with developed in- 
temodes alternate with others wherein they are undeveloped, 
giving a nodose character; when it has the internodes much de¬ 
velops (figs. 12 25), it approaches- in character (through 

**runners’’ &c.) to creeping leafy stems. Its texture and appear¬ 
ance vary from herbaceous or fibrous (fig. 25) to tuberous (fig. 23); 
'its direction is usually hori|K)ntaI, though in some cases it is vertical 
(fig. 24); and in the majority of cases it grows under ground. 

Examples of the rhisome are very numerous among herbaceous peron- 
oial plants, both Dicotyledons ana Mooocotyledons. The Iris affords 
an example of a tuberous rhizome which may be understood by com- 
paling it with a conn like ^at of Ar^n moraiatum, and by supposing 
that tne older portioos of this survive for many veers, so as to iorm a 
creeping, more or less bnuiched mass. The Solomon^s Seal (fig. 23), Sweet- 
flag (AconU)f Oioger, Water-lily, &c, alFord other welUkoown examples. 
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In some of these (called deJMie rhaotrm) flowers appear to be pro¬ 
duced by terminal buds, wmoh taka an ascending direction and lose them¬ 
selves in the infloreseeDce, tbs onward growth of the stem being e&cted 
by me^ of axillary budk ^ In others (uuie^mife rhUmee) the growth 
is continuous by the formation year afw year of a terminal leaf-hud. 
Bfaizomes of more solid texture, but of atudogous construction, occur in 
many Ferns, as in Aepidium HUx-mae, ^ in most of the Bu^es 




(Jimc9ui)f i&d ft SMat Tftriefy of herbaoeouft Dieotrledoo^ such •$ tibo 
ihrimioaa, fte* O^ain widely extending emping pTanti afrard exatsples 
of rbisomefl with developed mteniodce, aa the Sand-Sedge (6g, 25), ^e 
wiie-like rhixome of which eztesda for tomhj Tarda under the &oee aand* 
Bending up leafy ehoote at re^lar interrale; w eteme of Coucb-gniBe, of 
yazioQB Minte^ and other Labiate planta; aa also of certain Feroa, aueh aa 
Xoeftw TAe^yp^em. and o^tke Horeeta^a {£^i$etmn)f When the 
rhiaome ia erect it haa n^uch of the aspect of a root $ and the ordinary 
form waa termed by the old writere a j^morn root, the dec^ of the 
lower end giying it the appeazuce of haring been gnawed oiF. Fx amplfB 
of tbia are not uncommon, aa in the ScahH^a aeccM'—in varioua UmoeU 
liferm, aa Cieuta virom (fig. 24), where the abbreriated intemodes form 
discoid chambers corresponding with the fistular intemodea abo?e, and in 
the Ijady-fem (Athyrium FUix^fismma)^ which consequently risee above 
ground uke a dwarf tree-fem. in Spar^nimn ramonm we meet with a 
curious alternation of condensed and eloogated intemodes, so that the 
rhizomes appear to consist of a number of corms coimeoted together by 
branches into an^ct candelabnim-like aaeemblsge. 

Fig* 25» 
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The ^e-leaf Segtot—The leafy stem, or region bearing green 
foliaceona or^us, grows above the soil, either in air or water, ex¬ 
posed to the inflnenoe df light# Its form and structure are ex¬ 
tremely varied, depending chiefly on the mode of development of 
the intemodes, the arrangement of the leaves and mode of deve¬ 
lopment of the buds, and the extent to which its existence is pro¬ 
longed. The first cause r^ulates to a great extent the form of. 
the axis, the second the mow of ramification, and the third the 
aise and consistence of the full-grown organ# ^e principal modi* 
fications may be most conveniently studied under the heada of^-v 
1* hfrb<uiou$f and 2» ufoodjf stems. 
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Berbudoxu atoniB, or such bs do not become woodj, but die 
down to the ground in winter, are produced hj annual and biennial 
plants, and in each successive flowering axis of herbaceous peren* 
nials; to these also are analogous tiie jearling shoots of airores- 
Cent plants* Taken by themselves, they are either annwJ or 
biennial; that is to say, they bear on the same axis green leayes 
belonging either only to one or to two seasons of growth. Annual 
herbaceous stems alone, of course, occur on true annual plants t 
they are produced also by those perennial berbaoeons plants which 
send up a flowering stem from beneath the soil in spring; and 
with these are to be included most plants forming bulbs and 
conns. 

In ordinaiy annuals the plumule or terminal bud of the seed shoots up 
at QDCo into a more or less branched flowering stem, and the entire plant 
dies away aAer the soede are perfected in autumn. Kxsmnlee ot this 
form may bo eeen in the Sweet Pea, Vermica hedmffolia (ng. !S), &c. 
In many perennial herbaceous'plante forming rhisomeB, ana in moat 
bulbous plants, a subterraneous bud shoots up id the early part of each 
season oi growth, bearing green leaves and forming a flowering stem 
(tig. 2S, 6); in the autumn the whole of these structures disappear (c, (i\ 
while resting buds (a) are farmed in the axils of the lower leaves beneath 
the soil, to repeat the growth in the following season. We have examples 
of this kind of stem in the Solomon's S^l, Garden Peony, Aconite, 
Aspangiis, &e. The young fleshy ehoot with rudimentary leaves which 
these plants form in t'arly spring is sometimes called a iwio (this is ex* 
emplitied in the edible port of the Asparagus). The leafy flowering 
stems of bulbs and tubers, such as those of the Lily, Potato, Oj^ii, &c., 
furnish further examples of the annual herbaceous stem. 

Siennial h^rbaeeous stems are found in true biennials and many 
herbaceous perennials. They are distinguished by the lower part 
of the axis producing green leaves in one season, and the upper 
portion growing into a flowering stem in the Mlowing year. 
Generally speaking, the intemodes are little developed in the 
growth of the flrst season, add the leaves are often larger as well 
as more crowded; they also frequently die away dhrly in the second 
season. 

Examples of the biennial herbaceous stem are o be found in such 
tn^e Ueimial plants as the Turnip, the Thistls, Parsl^, ftc. Here, when 
the seed is sovni, it produces a stem witii scarcely d^eloped intemodes, 
supporting a number of leaves which fonn a kina of tuft or rosette upon 
the ground; this growth remiuiis almost at rest during the winter, and 

the succeeding spring the terminal bud shoots up mto a flowering 
etim. Sometimes severd axilUrv buds also grow up into flowering stems, 
giving rise to the condition eslled radix this may occur 

either in biennials or perenoiala A rimilar kind of stem is fbnnd in 
such pereonialheriwceotts plants as the common Dsi^, the DandaUca, &o», 



THs am* 


88 


wbm ftxtlUiy hida* «re produced at the base of the d^lnff flowering 
etem in autumn, and grow up aboTO ground at once to form leafy tufts, 
luting through the wuter, and pvtng birth to flowering stems in 
next seaeoD. 

Oflhets, Eniuiera, otc.—The lea^ shoota of perennial plants, 
with their axis and adventitious roote, may be separated artificially, 
and used for propagating; the plant (gardeners call this parting 
the roots'’); ana certain plants are naturally multiplied in the 
same way, by buds or branches which have received special names« 
Thus the herbaceous flowering steins of the Houae-l^ks {Semper^ 
after flowering, produce buds in the axils of their lower 
loaves which expand into leafy rosettes* The parent stem dying 
down, these are thrown oS as detached plants, and strike root; in 
the following season they send up a flowering stalk and repeat the 
process. The separating tuft formed in the autumn is Mled an 
ojfiet or $tolon, ^be Strawberry-plant in like manner produces, in 
the axils of its leaves, buds which in the same season expand 
several of their intemodes, and form long filiform branches, the 
buds of which give rise to rosettes of loaves, and strike root, and 



Stnnbenj^pUni with tmam, 

thus form independent plants: such shoots are called runTUrs 
(fig. 36). In all these cases the herbaceous flowering stem is of 
two years' growth, its lurching portaon belonging to the autumn, 
the tuuwnMrkg floworing portaon to the succeeding spring or 
summer. • 

Specisl names have been givea to certain farms of the herbaceous stems, 
some of which ate not teiy definite. Botsnuts sometimes call the stem 
of Qrasees a culm* 
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Woo^ Stent Buds.—^The stem charactemtic of arborescent; 
plants presents itself in two principal classes of form:—one, 
where it is branched, constituting a trunk (truneus); the other^ 
where it is an unhranched columni bearing its foliage as a terminal 
crowni forming what is sometimee called a stoeit (eaudex). 

These differences depend upon the number, position, and mode of 
deTclopmeot of the bads, onlj a few of whibb, in most cases, lengthen 
into shoots, the others becoming arrested in their growth. When, as in 
Dicotyledonous trees generally^ axilia^ or those formed on the side 
of the stem in the axils, or point of junction of the leaf with the stem, 
are developed into branches, we find a ramified trunk; when the terminal 
bud alone unfolds, as in most Palms, the globular and columnar Cactacem, 
and the CycadacosB, a simple columnar caudex is formed. 

It is erideut from this, that the mode of branching of a stem must 
he essentially dependent on the arrangement of leaves; but a com¬ 
plication arises from the frequent suppression or non-development of 
the axiUaiT buds, often according to a regular plan; and, in fact, it 
is verv seldom that all the axillary buds of a stem are developed (figs. 
S7 & x8)« 


Pig. 27. 


Fg. 88. 



Fig« ST. Pisa of indvSnite runiSoation. with dcTelopau-nt of (eTmlnal »nd izUIftrjr iUooU. 
Fig. Fltn of deflnUo noifloMloa, wHh arreit of ihe UnOmX And devolopmest of tho 
fexiUciy bodt, prodooiiis UfUratuia. 


This abortion of axillary buds is most extensively displayed in Mono¬ 
cotyledons; for the frequent existence of dormant tiudsin the leaf-axils, 
even of l^dms. is shown not only by the occasional production nf isolated 
lateral shoots, out by the frequent, and in some cases constant, development 
of buds in the axils of the bawlar leaves, forming suckers round the base of 
the stem. A similar phenomenon occurs in the propegation of bulbs, &c. 

Among Dicotyledonous plants, the influence of the suppression of buds 
in regular order is very great In the Labiates we have oppcwte leaves; 
and as pairs of axillary ouds are developed, the ramification is generally 
very symmetrical; in some of the Canfipkj^Uaoea with similarly dscussals 
oppodte leaves, one axillary bud only is developed, and the other is sup* 
messed at each node, so that the branches, anting one by one, stand 
Jpridly arranged upon the stem.. In the Firs, the branches often appear 
to ai^ in whorls, owing to the periodical development of a number of buds 
in the axils of closely succeeding ^rally tmnged leaver with .Ipiig 

’ abortTo; 


intervals of total 


ion. 
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Fig. 3a 


Some trees grow jeer after jear from the termiiial biid» whieli eloeea up 
into a winter^bud in autumn (fig. 30). In the Elm be, the terminal 
bud ie not developed in the autumoi and the axillarj bud next beiov 
ooQtinues the growth. In the Horee^eetnut the terminal bud of the 
annual shoot reeolyes itself into an inflorescence, and the growth of 
the next year depeode upon the axillary buds; the same is the esse in the 
Lilac vul^arU) which, ^ _ 

however, in this country, the ternmial bud is 
generally abortive or suppressed, and the pair 
of axill^ buds next ^low produce bios* 
sum, cauaini^ still more marked bifurcation 
of the branches. 

As a general rule, course, tho fnsqiient 
suppression or conversion into bloseoiu of 
terjuinal buds tends to produce a bushy 
inode of growtii, and vief ter$4. lu addition 
to this, the relative force of development of 
and axiliary buds is very important 
in determining ^oeral form, as we see in 
comparing the llUck Poplar with its common 
tall variety the Lombardy Poplar, itr Coni* 
ferous trees generally witA decidUeus trees. 

Even among the individuals of the siune 
species we observe great dliferences In this 
respect, dependent on external conditions; ofszinarvbiids. 
for win Dicotyledonous trees and Conifers a »iemiosl 

differ miKi in the relative proportion of main ^ 

trunk and branches, when grown in close ' 



plantation or standing in open situations. 

Ordinarily, only one bud exists in an axil 
(fig. 30, h); but frequent exceptions to this 
occur, as in some species of Maple, in Honey¬ 
suckles (fig. 31), and in tiie Waluut How¬ 
ever, one of tiiese is generally much larger 
than the rest, and is called the princ^ bud, 
while the others are ocesMOry. 



Numerona sxflivj bod» of 


This is supposed to be due to the adhesion oi 
and its upimiag with the latter as it lengthens. 

The Trunk of arborescent plants arises as an herbaceous stem 
from the seedling, but uaflally becomes more or les^ woody before 
the close of thefint season; in the autumn it ceases to develop in¬ 
ternodes at its point, and the terminal bod closes up into a resting 
winter-bud enclosed in leaf-scales; buds of the same sort are pro¬ 
duced in the axils of the leaves ; and all or part of them ojmia 
the following spring, to prodace a second generation of axes in the 
f(^m of sAwts; the same process being indefioitelj repeated, a 
branched trunk is produced If the central stem is not much 

n ^ 
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elongated, and the lateral ramifications are numerous, the result is 
a shrubby plant; if the growth of the msin trunk predominates for 
a long time, but ultimately slackens, and «the side branches grow 
more, the form seen in ordinary trees appears, where the top of the 
tree is more or less globose, as in what are called round-headed ** 
trees, like the elm ; while if the growth of the central stem by the 
terminal bud is predominant throughout Itfe, we have tall straight 
trunks with I'omparatively small ascending branches, such as are 
seen in the Lomb^ray Poplar, w hich is aniustance of a fativjxaU tree. 


The originally eyliodrical form of tniska often uudergoes coueiderable 


altoratioo with ago, depending upon 
peculiar modes of development of 
the woody structure withm. Irre¬ 
gular prominences occur commoDiy 
on such old timber-trees m have 
large branch vs, greater eolargtmient 
taking pla<.*c in the line Mtwvcu 
the base of the branches aud tlic 
roots f this is of tea seen on old 
Ua ks. Some tropical trees prod uoe 
vast buttress-like projections in the 
same way. The mmia of the trunk 
of the woody climbing plants of 
tropical forests preseat very remark¬ 
able irregularities, arising cither 
from a twining habit, or from ir¬ 
regular development caujiod from 
lateral prewure or otherwise. In 
some kinds of Bwnhax (fig. 33), 
aoM in Ddaheth^ (liombacete), the 
trunk is swollen out in the shape 
of a great fiask between the root 
and the main branches. 


Kg. 32. 



iVank oi a BrsciliftO Jfombor, 


The Stock or candea: is on undivided woody trunk, produced by 
the annual unfolding of a single tenniuo] bud. Its intemodes ore 
<K>nimonly little developed, so that its sides are marked wdth the 
scars of its fallen leaves; sometimes, how'ever, the intemodes are 
developed, and then the stock has a jointed appearance, from scars 
or actual articulations at the nodes. Vhe stocks of the Cactacess 
are remarkable for their fo^n and consiatezice (figs. 35-37); their 
lateral buds developed into tufls of spines, which are the repre¬ 
sentatives of the leaves of undeveloped branches. 

The stock of the Palms exhibits considerable variety of form« In the 
Coeoannt- (CViccm) and Date-palms the intemodes are scarcely developed, 
and the sears of the leaf-stalks, amnged in ^ral order, cover the mdea 
The same bolds good of the stotf of Cycoi and its allies, of XatMorrhaaf 
and otliur arborescent Monocotyledons, and also of the stock of the Tre^ 
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ferns (fig. S4). In other cuaei nn intemodo is more or leaa developed 
tweon each leaf, and the stem is nukriied hy a lucceenon of scars running 
nearly round the stem (tiff. 33), as in Mauritia and Agirocaryttm v»igart\ 
in Oeonoma and (Aamairrea the intern odes are developed and the no^ 
thiekenedi so as to appear estemally somewhat like those of the stems of 
Grasses, hut thev are not really arUculated nor hollow like the latter. 
The caudex of tne lUms furnishing the common Cane ( Colahtui) is 
chiefly distinguished from 2he last by the slenderness and extreme lei^li 

Fig. S3. 



Tig, 38. P«lm4rrr C'trm) wlUi unbi-iAohed cudex. 
Pig. Si. Jin arbcraooot Fern wUh ubraaohed ttud«x. 


of the intemodes. Many of these lUm-stocks, which are ^ple in their 
principal mass, send out axillary buds at or below the ground, which form 
runners, and ultimately grow up isdewdently of the parent^The airiid 
stocks of a few branch nigh aoove the ground, as in the l>oum«palm 
and in Pafuiamis (fig. 10), where the terminal bud appears to unaeiw 
successive bifurcations, bat reUly sends off at intervals single axillary buds, 
the devdopmmzt of which soon equals that of the parent axis, and causes 
the deflection of the latter so as to give*a finked appearuice. A similar 
mode of grow^ is observed in certain Basmodomcess (arborescent Mono* 
cotyledons, natives of 8. America), also in the liliai^ua nnns Tueca, 
The stocks of some of ^e Cactacem are undivided, as in AMoeacitu (tig. 

36) , £eh»nooaetu$f MamOlariaf Ac«; but in others a few brancbee 

arise, giving a compoimd character, as in various species of C$rgut (fig. 

37) and in the leaf-uke stalks of OfunHa (fig. 36). Analogous stniotitfee 
occur in foreign species of 
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T\i. an. Sifm of Op^niia. Tig. M. SUm of 

a7. CfUDdriem Md ribbod iUm of CWm«. r 

Fig. XAtmm to iUottmto tho notm of o pjnpede, tbo impeffoot ■ppufatioa (oo oollfd 
•dofidna) of •fwt the upliftinf of tb« Utt^ with tho growth of the tbooi: 

tbr pnnuvf riioot rnding in o termiaAl bad which ii deflcoM to one iido. 1 a, 
one of Uie Inresof the pnmnrj iboot 1 , in Ite or^nvj poiition. 1 another leaf 
of the wuae ihoot adherent to or ondelMhed from S, the ihoot prodnood in the 
eiil of It. and oarrfed up with i in its opwnrd growtb. Theehoot V, with ite 
leorei Se. 9t, grown in the woe neoner mod otoen euoeeed ft. The {>oftion of 
the mein axle mariied l.S> 9,4.am one Tertio^lioe iea i 7 in])ode. being ooamoepd 
not of one eoatiiraoiu arie cn one aad the eazDe genentioo, but CMT a eenoe of azei 
of different aad eucceeiiTe generations, ranged in wticni order. « 

BamiflOfttioiL—Th« same feneral metboda occur in the branebisg of 
T 00 t 6 » of etema, of leares, and of iufloreficeiicei. and indeed are also met 
with in purely cellular plant^ ns in Algss and Funfri* CmUerpa, though 
strictly unicefiulaTi has mimic stem-bfuches, leaves, and roots. Growth 
takes place by means of growing points (mmeta vepeUitumu), which will be 
more luUy described unacr the bead of Minute Anatomy, and which, in 
the case of stems, are enclosed within, and form the centra tennin^ mass 
^ the bndis. The growing point is terminal or latej^,primary or secondary. 
If at the end of a shoot or hmneh it is iermiruJ and prinuiryf or of the 
Jint degree; if at the side of a shoot it is laterai and eeamdarg, or of the 
ieemd degr^* In the latter case it is lateral because it is pu^ed out from 
tbs side of the primary shoot beneath its apex, and it is secondary because 
it is necessarily form^ after ^e primary growing-point, and bdongs to 
a subsequent generation. In like manner we may have in succesrion ter* 
tiiA bi^ or shoots of the third, fourth, fifth d^ree, and so on. 
■ffficpodilJ braaohing.— fiy the growth of tennioal bu^ or growing 
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pointe tbe item i§ contintioiislj 1 
lopment of Utend odoa from 

blanched. Tfaii mode of growth ia called nwnopodial (llg. SV). 

Vichokmy .—In aome inatancea (a. g, the tendiilsof some vinea^ the roota 
of Lycopo^ and fi^uently in Cryptogama) the temioAl growing^pcnnt 
bifurcatoa. Each pair of new ahoota ao formed ia then of the aame degree or 
order, becauee eacn ia form^ from the same original gro^ng-poiat and at 
the aame time. The growmg^point may, in tbia manzm.^riae into aavco^ 
diviaiona of the aame geneaation or r^tive order* ^e ahoota formed 
dicbotomoualy^ aa above esplained, are monopodial or aa to their 

mioification, and may mw equally and regularly, or the powth may be 
airested in certain or them, and hence may ariae much diserence in the 
apoM ranee of the mode of branching. 

l)ich<mim,^lu the foregmng illustrationa the terminal growin^pmnt 
either continues to lenten aa mwth goes on, or it divide into divi^ona 
of equal degree, thouf^ often oi unequal vigour. But it very commonly 
happens that tne termizud growiag^point or bud ceases to grow after a 
time (figa 28, 29). Tliie may happen accidentally or from the effects 
of froat or other injury, however cauaed, or it may occur conatantly 
and naturally, aa in mai^ trees, e. g. the Lilac (fig. 29). When srreat 
of growth in the terminal bud t^ea place in the manner juat indicated 
the lateral buds often grow *i)6 vjgMualy, and are so dosely placed* 
that they appear to radiate from the aame point aa if they were formed 
by dichotomy of the terminal mwing^pomt This faM or apparent 
dichotomy is sometimes called a mcMamum or falsa cyme (fig. 28). 

Symppda*—When in the case ot a dichotomous ramificauon one of the 

' than the other, or, wbich amounts to the 
arrested in its growth or altogether sup« 
divinoDs are of equal degree and age, yet 
the stronger of the two preeents the appaarance of and grows in the aame 
direction as the primary shoot, while the smaller one is often pushed on one 
side, so aa to looK lihe a lateral shoot of a subordinate degree (fig. 38). The 
appearance may thus be that of a continuous shoot fomA by the extension 
of one growing-point and {pving off lateral branches | hut in reality the 
shoot is not result of the exteosioD or bifurcation of one 



but of a number of growing-^Dta of different generations formed in sne- 


cesajon one after the other. 

duced, and ramification so characterised ia sympodiaL 


this way what is called a agnmoda is pro* 
^ w..«jacteiisiM ia sympodiaL This arrest ct 
growth may take place regtilaxly or irregularly, prodod^ corresponding 
variations in the form of th^e ramificationa: thus, aupporing a branch to 
divide into a number of aubdiviaiona hr repeated bifurcations to the right 
hand or to Ae left req)ectivel/, it may oappen thatall the shoots on the one 
ride are arrested in thrii growth aa compued with those on the other. Or 
it mar happen that the arrest of growui may take place first on one ride 
and then cax the other in regular alternate order. All these modifica* 
tiouB may be seen in the mode of branching in various oellular Ory|K 
togamt as aa in higher plants. 

Chfinoten of thfi Swm and Bmdiaa* —^In the description of stems 
and branchm generally, certain teobnical tenna are in use, in addition to 
those above explained These refer principally to-^ comitoice; b. A*rec* 



40 


IIOBPHOLOQI, OE COMPAEETIVS AJCATOMT. 


iioti and hohd of ffrowth ; c.fonn; tonditum of mtffaee \ 6. ram^ioatian \ 

and fi dinxen*ion$^ 

a. Cmsist^nct .—The termi hfrhac^$ {h€rbactut) and woody {Uynowi) 
need no further defiaitlon. Some stems are ^shy or tacculmt (camoouf)^ 
as in Cactm, fte. hfost steuis are soA^ (iokdu$) \ those of the majoriW 
of Grsaw and tiie UmbeUifene (Carrot, Cdery, &c.) and the Horsetails 
(^Equioetum) are hallow or iHbniar (Jiahdotwt). 

b. Dirtmon ,—Stems maj be truly {9tAetuM)^JUxuoH9 (^aruoiws) 
or nodding (nutans, eenmuy Sleniit which tupt upwards from a horizon* 
tal base are called ascenamg 


(oicendeM) ^ those l^ing alonur 
the ground without rooting 
are procumbeni or prostrate 
(decumbwp procumberu, 
ms/Wus) (tig. SO ); if a pro* 
strath stem roots at Us Dimes, 
it becomes crtoping (re/ims). 
Slender stems neittier lying 
on the ground nor cre(*ning 
may be pmdetU (pen//N4w) 


Tig.S». 



ProoDQitanfetteiD of Th^SM. 


when growing on rocks tcc., and fioaihg {fiaitam) when (mowing in 
water. Weak stome also Ti«>o fnim tiie ground as dim}nng (ocandtno) or 
twining {volabUii) stems. 

Climlnng stems support themseives iu yarious ways :~the Ivy by tufts 
of adventitious roots, which attach theinselvas firmly to foreign l30die8; 
the climbing epecies of C7ea<atuand Uio C*anajy*ereeper(rrep< 8 o/«mptfr 0 - 
grlnum) by hooking their lenf^atalks round the aup^rt \ other plants by 
tendnfa, as the 'Vine, Peas, Cucurbitacos, &c. 

Twinltig stems coil themselves spir^y round the supporting body, 
tuming sometimes in one direction, sometimes in the other, as in the Hop, 
ConTWTulus, Ourwfa, &c. If the direction from below is from the left 
upwards to the right band of the observer, supposed to be standing in the 
position of the bemy around which the coil wtndi^ the coil is said to be 
doiiroTH^ if in the opposite direction tmidrorM ; but by some writers the 
* bsen*er is supposed to stand in front of the coil, and then the applicatioD 
of tlie terms is reversed. Some of the tropical tvriners produce woody 
trunks resembling la^e cables. 

* c. Form, —The principal Tariarions in form are designated by terms ro- 
qiiiring no explanation, such as cyfuu/riWif or iortUy ooniealf cMumnar, &c. 
If a stem presents thickenings ^ ^ ^ 

opposite the oriMn of the leaves 41. Fig. 42. 

(nodes), it is c^ed knotted (so- 
domi) f the reverse condition, 
when there are eoastrictioos at 
intervals, is called (articH^ 

latue). Other terms refer to the 
shape as displayed in a cross see* 
tion of the stem. A stem is terete 
(teres) when it presents a circular 
section; eonqtrimd (enmprtitm) 

when the section is elliptical; an^ar when the section is polygonal, under 
which head are distisguished, in a three*an^ed stem for example, trigue^ 





F^. 40. A tTiqQstroiis stom. 

Piff. 41. A anodnUl^ml tr saun atsa. 
Fif. 41 A nbbsd Msm. 




irott$ if tbe tluee angles m abarp (fig. 40), if’umfftdat if they are about 


Fig. 48. 
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right angles, and tri^fmom wben the angles are 
obtuse or rounded off. When the surface 
presents a great number of longitudinal rid^jvs, 

It is caHecfriUed (fig. 42); numerous longitu¬ 
dinal grooves render it ^umnotd (tw/eotus). In 
some cases the projectuiff azoles of stems are 
wi»ff€d {0U4us)f as in mfai; Thbtles; in other 
)s the stem or branch, is flattened, so as to 
mble a leaf, in which case the term dadode 

apnlied, as in Xuscwt (fig. 48). Such leaf-like 
irantmes or dadod^ are distinguishable from 
true leaves hj their axillair position, mode of 
origin, interne structure, anabj the circumstance 
that tnej bear flowers. 

The n/>si' of a stem or bmncb is usually pointed 
or oonicd, but it m$,y be globose or concave, os in tlie flower-stalk of a Hose. 

d. The sur/aee o5a stem mav be $fnooih (Ams) or $iruUe 

marked with flue grooves and ridges. It may be devoid of epidermal 
appendages or i/iabrau$ (ffiaber), or ihmisbed with a more nr less dense 
coat of hairs, bristles or thorns (spmoms). Similar terms are 

still more commonly applieffw th^^^aces of bosss. 

e. Ramtfleation ,—A stem is either dmple or branched ; if the ramifies 
tion is excessive, it is-calltHl mneh^ranehed (ramoeitetmHs), The branches 
may be erect, emadinff (patene), ouUtretrktd (dwaricatus), dr/fmd (dh- 
Jkzua), oTvendmme (pef4dului). These qualities especially affect the crown 
or heu os trees. 

t Diniennom .—Different terms are applied to plants with woody stems, 
acoArding to their eise and mode of branching. A tree (arbor) is a plant 
with a woody trunk and branched head. A ehrvb or bueh ( fruter) is a 
bind of dwarf tree, where the main trunk ia little developed, but the 
lateral branches very much so. Utukr^-ehrab (fintieahe) is tins dim!- 
nutiye of this. 


Sect. 4. Thi Lnaif. 

% 

Leaves are the lateral organs issuing from the ascending portion 
of the stem and its branches below their ffroanng pointe, and in 
ge^ieral are flat, expanded plates, produced directly the 

superficial part of the stem, and from which, after s certain term 
of existence, they are removed, either by breaking off at a distinct 
joint, or by decay. ^ 

The amplest leaves occur as fiat plates travsnsd by a ner\'e, as in 
Mosses. In many Algss and cellular Cryptogams proceeses of the thallus 
may be seen resembling leaves in form and arrangement, hut not in struo 
ture. The term jAyl^me is used in a comprehensive sense to signify any 
leaf, or modification of a leaf, springing from a cauhme or axis. In some 
cases, as in Cactus (figa 38^), the tnae leaves are absent, their office 
being filled by the green stem. Nennal leaves, belonging to the ve^ 
tative system, are alone taken into account in this chapter; the modlnM 
foliar organs dompoeiiy flowers most be treated eeparMly. 
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The* ieayes arise from and mark tbe nod^$ of the stem; and it 
bos been slieadj stated that it is at tke nodes, in the aofils of 
leaves, that latew or axillar; buds are as a general rule produced* 
From this it follows that the arranf/ement of tbe leaves must be 
great importance, not onlj in reference to their own relative 
positions, but as determining more or less completely the plans of 
ramification of stems* It is found that the^m^es of arrangement 
of leaves are in accordance with certain general laws; and a 
particular study of these laws has been pursued, under the name 
of . 

niyllotaiis* —Leaves exhibit two principal types of arrangement: 
either they are solitary, 


F1g.44* 



one only occurring at a ^ 

node, or two or more spring 

from tbe stem at the same 

level* When the leaves 

stand alone, they are said 

to he dlUmate or iccUt^ed 

(fig* 44); where two stand 

at the same level, facing 

one another, they are called 

opposite (fig* 45); and if 

more than two originate 

at one level, forming a 

circle, the leaves are called ^ PtMwarfthewrugeoieDi of dltCi* 

<19 1 . .*7 ohoui Imtm. • 

U'nOrtSil or vetticiUfits* Ag* 4S* Ditgrio of Iho tfra&goBittit of SoouMOto op* 

Very rarely two leaves ap- Wtw. 

ear to spring from the same node, as in what are called geminate 
eaves (Solanum), This condition is supposed to arise from irre¬ 
gular displacement and partial adherence of one of the leaves to 
the stem, or from division of one leaf into two* 



E 


Really whorled l^ves sm not so common as is sometimes imagined/ 
the whorled couditioo being imitated in some cases, as in many Stel¬ 
lated, by as exewive development of interfoliar stipules: truly whorled 
leaves are seen in Paris and MyriojAyUmt. Representataves of the two 
nrincxpal types are found in the embtyo of Monocotyledons and Dicoty- 
Tedons^the former having a solitary cotyledon, the latter having two, 
placed tbe one opposite to the other (fig. 3); but this opposite arrange¬ 
ment of the co^leaoDs is not always associated wiHi a lita dispositioii of 
the true leaves* 

jiltsmats laxvss exhibit many modifications of arrangement* 
SometUnes they are truly alternate; that is, the second leaf is 
exactly on tbe opposite side of the stem £r^ the first, and the 
third exactly over the first: a series of leaves arrang^ in this way 


«tUf. 


fom two perpendicnltf rowa. Soch leayea are tenned di$tiekp^$ Kft 
two^ratOeed (fig, 44); ezamplea of which ajre foond in the GraaseB, 

U the aecood Iwf is not opposite to the first, but at a point dis¬ 
tant from it one third of the circumfereiioe of the stem, and the 
third leaf one third further round, the fourth leaf, likewise distant 
one third ftom the preceding, will stand over the first. Leaves so 
arranged form three pebpen^cular rows, constituting the iritHchcut 
or (hru-ranhtd arrangement, which is common among the Mono¬ 
cotyledons (fig, 46). 

Now when a line is drawn round the stem so as to pass regu¬ 
larly from leaf to leaf, we find that its course is tpiral. In the 
dUtichtm case the spiral line starting from any given leaf com¬ 
pletes one ciraiit and then commences a new one at the third leaf; 
in the iriiiiehom arrangement the spiral completes one circuit and 
begins a new one with the fourth leaf (fig, 46)» The series of 
leaves included by the spiral line in passing from the first leaf to 
that which stands directly above it is called a cycle (fig, 47) \ the 
fraction of the circumference of the stem which measures the 
angular distance between-My two succeeding leaves in a cycle 
when projected on a plane is termed the angular diverge^xa. In 


fig. 46. 


Fig. 47. 



Hg. 48. 




Fig. 49, 

la 








Fif. 46. rngeeaoo of 4 orrmaf^emoDt. 

rtf. 47. HomootAl praocUoa of o ojclr of ^ omDfomoBt. 

Pif. 4 ^ PrqjeoUott of too | omsfaneot. 

rif. 4S. HwwoqSU prcBocUoo of» ^olo of Uio { oirufottnt 

the distichous, represented by the fraction it is one half of 360^, 
or 180°: in the mstichous, or il is 
These fractions not only represent the angular divergence, bat 
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also the entire character of the arrangement; for the numerator, 
as is seen, indicates the number of turns of the spiral forming a 
cvele, while denominator expresses the number of leaves in 
that cycle. 

In the pentOBtiehctii^ quintuncitd^ or Ji'oe'Tanked arrangement the 
sixth leaf stands over the first (figs. 48 & 40), commencing a 
second cycle; but the spiral line passing ^through the hrst live 
leaves makes two circuits round the stem; moreover the successive 
leaves stand at a distance from each other of two fifths of the 
circumference of the stem, or 144^; while the expression of the 
angular divergeiieo, indicates also the number of turns round 
the stem in the cycle, aud the number of leaves in the cycle, as 
before. 

'The next degree of complexity of the arrangement is where 
eight perpendicular rows of leaves exist, aud the ninth leaf is over 
tiie first* In this case the spiral takes thru turns in completing 
the cycle; and the expression § indicates three eighths of the 
circumference, or the anguiar divei^nce of the successive 
leaves. 

When we place the foregoing figures together, thus: |, |, it 

will be observed that ca<*h frs^oii has its numerator composed of 
the sum of the numerators of the two preceding fractions, and its 
denominator of the sum of the two preceding denominators; and it 
is really found that all higher compli- rw ra * 

cations, in normal conditions of atoms, 


exhibit some further indication of the 
same ratio, and are marked succes- 
eively by li-. * 


The simpler forms of arrangement ore 
the most common; those marked by 
higher fractions are chiefly fouud in plants 
with the leaves much crowded, as in the 
Hous^leek. Tht scales of the cones of 
Pines and Firs offer good examples of 
these spirdl arrangeraenU. Tbe following 
examples may be mentioned for observe 
tion;— ‘, 

Plan i* Leayea of Grasses, Fonda, im, 
Gladioiw, Him, Lime, See. 



Bvsetto of leeTM of JHanioffc 
MO from oboTO; Uio Iootm oq the 

|tn>^ 


* [The mathematidan will oboerve that these finotious are the $ucc6mife 

oonurffenU of the eonHnued Jroetum Aa, and that an^ leaf bong taken 

as No. 1, the second moot he between 120^ and 180^ from it Ite position, 
corresponding iuoceedvely to each of the above series of fractioni, oeoillafces 
alternately on either side of a point indicated by tbe limiting vaioe of tiie 
continued Craotion, ris. 137® W 58"+.^. H.] 


TB£ UAP. 



PIad i. Leayes of Sedgea (ponx, eeirtm$)f Tolip, Alderi Bkch^ fte. 
Plan {. Leavee of Ap^e, Cheny, Poplar* Oak* walout, 

Plan f. Leavea oCFla, Plantain (HanUtfo) 60), HoUy* Aconitoj Ac. 
Plan /f. Eyes (buda) of PoUto-tubera, cosea of Pinui Sroita (iig. 61). 
Plan Cooea of Spruce-fir (Abie* exuiid). 

Wbes the leavea are very numerous and mucb crowded* it is often 
diflicult to trace the /undamefUal i^'ro^ as the vertical Tanks are not 

" Fig. 61. 



CkmM of iW vilh th« mIm in tlM 


evident In these eases the arra^ment is ascertained by studying the 
Becondary spirals which appear. These are more or less numerous, ac¬ 
cording as Ae fractional ezpiessios of the fundaments sp^ is higher. 
For example, in examining the cone of the White Pine, a complex 
spin amngement is at once recognised, which will be understooa hy 
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lefereocd to the adjouing diagnm (6g, 61)* Aitsuine any eoaie as No. 1. 
Select the scale orer itj in as nearly a vertical Hpb as posaiblei such as 
that numbered 14 in fig. 61. Secondary spirals parallel to each other 
will be seen running to the right and to the left nand. Such are indU 
cated bv the numbers 1, 6,11,10, &e. to the left, and by 1, 0, 17, ke. to 
the right of the reader. Or, again, very deprui^ spirw are formed by 
the 8<^es marked 10 (oot seen) to the left, and by 0, 9, V2 (not 
seen) to the right Of all auen spirals, select the two mo$l ekvided^ which 

? ass by and orerlap the scale immediately over that chosen as No. L 
hese will be the spirals indicated the numbers 1,6,11,10. &c. to 
the left of No. 14, and by 1, 0,17, 2^, &c. passing to ^e right nand of 
that scale. Count the number of secondary spirals parallel to these two 
respectively. There will be found to be tight such parallel spirals in all 
sweeping round to the right; and^cfs, such as 1, 0, 11,10, &c., to the 
left Take the lowest of these two numbers, or 6, as the numerator, 
their sum, 6+8, or !•% as the denominator, and A will be the fraction 
required. 

To prote this, numbers must be assigned to every scale of at least the 
first cycle, i. e. those included between No. 1 and that numbered 14 in 
^e figure. 

Starting with the scale assumed as No. add 6 (that is, the number of 
poridlel spirals to the right) to 1, and write 9 on the next scale, as in 
fig. 61. Add 6 again, and write 17 on the next, and so on. 

Again, add 6 to 1, and write 0 on tho adjacent scale on the left-hand 
spiral; 6 to 0, aud write 11 on the ne.xt, and so on. 

Two entire secondary spirals intersectiug at No. 1 will thus bo nuiti* 
bered. . 

To number any other scales, we may start from either of these spirals, 
always adding 6 to*the number of any scale on going from right to left, 
and 8 on going from left to right: thus, 

0+8sl4. 14+6s2S, 
or, 9+6814. 17+6832. 

So that wc can assign by either method the numbers 14 and 33 to the 
proper scales. Similarly all the scaled of the cone con be numbered. 
Only those of a lowermumber thau 0 and 9 are obtained bv gvl4racti<m of 
8 and 6. Now, it will be seen that 14 will be the numTOr of the scale, 
directly over No. 1. This prooee that the denominator is correct, for 
there will be 18 scales in the cycle. 

Secondly, having, we will assume, numbered all the scales of the cycle 
between Nos. 1 and 14. if the cone be held erect, and is made to revolve 
while the eye passes mm No. 1 to No. 2f then on to No. S, up to 
No. 14, the obs^er will find that he revolves the cone exactfy/ive ftmss. 
In other words, a spiral line passing through the scnlee I, 3, 3, 4 ... up 
to 14, which constitutes one cycle, will coil, five times round the axi s. 


The perpendicular distance between the points of origin of 
successive ^ves is dependent sii^Iy on tbe degree of development 
of the Intemodes of the stem. These may be so short that, as in 
the common Stone* crop (Sedum acr$)f J^ucatHa mbrioata^ 
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the leavea overlap more or less aloi^ the developed axU; aoch 
leaves are termed ifnbricate ; and* this condition is veiy common in 
the leaf-scale foms of the leaf. A great number of weU-davelop^ 
leaves are often crowded together by the non-development of inter- 
nodes at the base of the flowering stems of perennim herbs, such as 
the various Saxifrages, the Turnip, Dandelion, 

Ac*; and where these sp-called rMical ” leaves Fig. 63. 
are arranged with some r^ularitr, and spread 
out horisontally as in the Honse-Leeks, they are 
said to be tufted, or rotulate (fig. 60). 

A somewhat similar condition occurs upon 
branches of some trees, on which a number of 
leaves appear to spring from one point, as in the 
Larch (Hg. 62) and the Berberry; the collections 
of fa$ciculate leaves really belong to a branch 
the intemodes of are not developed, so 

that they all spring at once from the leaf-axil FMdoaUte Iwh 
in which the branch-bud was formed. 

In other Oonifers the numbef of leaves in these buudlet is smaller and 
vexy regular aud characteristic; iu Pmas syivesirii two leaves are 

thus associated, in P. Om6ra three, P* Srobm tive, &c. lo those buds 
of the Larch which afterwards unfold into shoots, the transition from a 
fatciculaU into a regular spiral arraogeroent becomes evident. 

• 

OpfOftiU and whorUd Uaves likewise exhibit great regularity. 
The nbmber of leaves in a whorl is here also 
sometimes expressed by a fraction, which is 
enclosed in a parenthesis; the denominator 
in this case indicates the number of leaves in 
one circle. 

Examples of those in true leaves are furnished 
by the f^^owing plants:— 

(i) plan (opposite leaves). Rnks, Labiate. 

(I) „ I^^imaMa fmlgariif TWmim. 

(I) iwfr quadrifoM* 

(I) „ Mj/ri^yUum pedmatum. 

Sometimes the numbers vary on difierent parts of 
the same stem, as in S^fpum. 

When leaves are opposite, the pairs are 
almost invariably alternate*; that is, they 
cross at right angles, the third pair standing over the first. Such 
leaves are caUed decus$aU (fig. 68). With wheels of three leaves, 

* An smeption is wn in Pdamoggtm. 


Fig. ea 



Diiipiffi ordecuMtiaf 
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again, we UBtially find a similar alteniation; the leayes of the second 
M'bor] stand over the inton'als between those of the firsts the 
leaves of the third whorl standing over the leaves of the first* 

[There is reasdh to believe that the arrangeiDeotof alternate leaves has 
resulted from the development of the intemodes between opposite leaves; 
for when the latter occur at the base of a stem and alternate leaves above^ 
it will be found that, as the intemodes are gradually developed^the leaves 
always appear in succession in a spiral oraer; and most frequently the 
sixtii falls over the first, that being the lad out of three pain of decus¬ 
sating leaves; or else the ninth f^ls over the first, that Ving the Jtrsi 
leaf of the fifth pair. The leaves on becoming alternate soon cease to be 
decussating, ana gradually acqniro their prop^ angular divergence. 
Moreover, os decussating pairs ot* leaves can give rise to the ordinary senes 
of fractions, Ju ^ alU'niating whorls of ** threes ’’ give rise to 

the sories I, Iwth kinds can be well studied in the Jerusalem 

Artichoke.^. II.] 

2 


5 

a * 8 7.4 

D 

9 9 

6 

1 

Diwmm Ulettmting the ofder of develoment of Jeeree whea the iatera&daeare 
b^glnnug to beTonn«4« and b«fbre tbo |troper engultf dlTeiseaoei ezUt. 

Conversely, if the intemodes between the component leaves of any 
individiial spiral cycle were uodoveloped, while those between sueceuioe 
cyc^s were lengthened, a vertirillate arran^ment would result In 
certfdn plcmts (for example, the Myrtle, the Antirrhinum) alternate and 
oppotite leaves occur on the same stem. This U the case also in those 
Ihcotyledons where the true leaves succeeding the oppotite cotyledons 
are alternate, as in the Scarlet Bean, Mustard, &c. 

It is requitite to distiugmsh between ftmu^neous whorl*, where the parts 
compoting it are developed simultaneously, and tueemive whorls, where 
the parts are developed succestiTelv* but are brought together by the non- 
dev^opment of the intemodes. llie arrangement of the leaves in the 
manner above indicated is to a great extent connected with the depodtion 
of the fibro-vascular bundles of the stem. It should, however, be stated 
that the arrangement of the leaves on the stem is not always tne same as 
that on the biuchee. 

Certain terms are in common use in descriptive works to indi¬ 
cate the absolute position of the leaves upon the stem. The name 
radical leaves is applied to tboee, usually of larger sise than the^ 



redt, which ue often found collected at the hue of fioweiing 
stems of berboceons plants, such as the Dandelion, T^t tu ce, Tonip, 
Plantago (fig. 11, p. 21), Ac. (ffdinary leares of the stem are 
sometunee distmgiiisbed as eavhnt or iiemAettvtt, while ^ term 
ramal is occostcmally used for those on the sho^ of trees sad 
shrubs wh^n these present special characters. 

The leaves belonging to* the inflorescence are called bracts. Iheir 
phjUotaxis geaeraUy agrees with that of the stem-leaves. 

The point whence a leaf springs from the stem is commonly 
called the inaertion. Leaves are either articulated there, separatiug 
when dead by a distinctly cbaracterised line of fracture, or they 
merely wither down, and leave their bases as a ragged covering to 
the stem; the latter condition oocurs mostly in leaves with 
sheathing bases. * 

A pt^ect leaf is (^{visible into two regions (fig. 64)—the hlade 
or lamina (6), and the Uaf-ilaO: or petieAe (e); the latter, when 
present, may be more or lees completely represent^ by a ikeath or 
va^na (a), portly or wholly emDradng the stem from which it 
arises. At the base of the 'petiole 'often occur distinct leei-like 
appendages, called stipule*. All parts of the leaf—^blade, stalk, 
and stipules—are much subject to modification, and may even exist 
in the forms of tendrils, spines,pitehsr-like organs, Ac., very unlike 


• Rg. 64. Rg. 66. 



DiigTMof ft letf: AfttftlkftdpinpUlftifaqtftllf 

OjihMlh; ftocdftto ftl^ bftM. 

regoUr lettvess Theao mftamorphosed ImtW) or pArto of leftvet, 
beet trotted of ieptrat^f* 
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The Btalk^ike petiole (fig. 66)| moet conmon in Dicotyledons, Always 
liAs the base slightly widened out at its point of emergence from the 
stem} in the leayes of Palms, the Banana, Scitaminem, ftc« the base is 
expanded so as to embrace the stem, while in the Grasses the pebole is 
entirely represented by a sheath (fig. 60). The green part of the l^ves 
of the Hyacinth and other bulbous plants is the olade, and wiU be found 


continuous below with a edourleas, fleshy, patiohr porti 
gI the coats ” or sheaths of the bmb (fig. 17* p. iiB), 


ioUf forming one 




It is yery common to find leaves witisont ^stinct petioles, thebla^ 
springing directly from the stem: such leaves are called smiU 
(fig, 66). On the other hand, the petiolar region may exist with¬ 
out the blade; and among the cases of this sort a considerable 
variety of conditions is met with. Petiolar structnres, devoid of 
lanunsD, and more or less reduced to scales or membranous sheaths, 
are commonly found on subteranneous stem-stnictures; such as 
bulbs, rhizomes, whence we have denominated this part of 
the stem the leaf-scale region.’* Similar scales appear in pl^ 
of grew leaves in the tnie-leaf ” region of various parasitic 
plants, such as OrobancJu^ in which the leaves have no physio¬ 
logical function to perform; and they rwur periodically on the 
stems of arborescent plants which form winter buds, in the shape 
of bud-scales. In the tnie-Ieaf region the blade is either supported 
on a stalk-like or sheathing petiole, or is sessile* The sessile con- 


Fig.67, Fig. €8. 



yif. SS. A 57. PbjUodiosi Afds. 

Fig. 06. Two pbrllodift Oniit oot with e tm»U bUdft. 


dition is geoerally^ more common toward the upper part of stems 
and'shoots; and in the braet$ or leaves ^lonnng to the inflores¬ 
cence the petiolar region is comparatively' seldom developed. The 


UUJ. 
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first leaf (VorbkUt of the Gennans) <ia a branch in many Mono- 
cotyledons is of a diSerent form the rest, and is found, in the 
angle between the branch and the stem from which it springs. In 
DicotTledoHB there are often two such leares at the base of a 
branch, right and left, and occasionally they are united into a 
tube. They are sometimes formed after^Ute other feares according 
to Hofmeister. * 

In some families the true-leaf region is clothed with petioles 
expanded into the form of lagiiace; these are called (figs. 

57 and 58), and in such eases the true laminar region is often 
partially or entirely suppressed. 

The transition from the petiolar leaf-scale omos into perfect leaves 
with sheathing petioles may he obaerved not only in buihe, hut in many 
Grasses with creeping stems, which exhibit, at the junction of the leaf- 
scale and true-leai regions, ueaths surmounted hy short green lancet- 
shaped lamiose, ucreaang in length in auccesaive leaves. 


Stipules.—When the petiole appears as a distinct leaf-stalk, it 
is often accompanied by a pair of more or less distinct foliaceous 
appendages at its base, called When these exist, the leaf 

is called stipulaU (fig. 68); when they are absent, twtiijmkUe, 


The presence or abeence of stipules is often a vary constant character of 
Natural Oilers. The various forms of stipulate petioles form a kmd of 
transition to the petioles with sheathing bases. 

Petlold.—The piiioU is usually of semicylindrical form, with the 
fiat surfoce above; not unftwquently this upper surface is channelled 
(canalieulats)^ giving a more or less crescentic section; in a few 
instances, especially in the Aspen, it is laterally compressed. 
Where it is cylindrical its structure is like that of a branch. 

The stalk-like petiole is either simple, when it supmrts a single 
blade, or it is branched or compoma, when the blaae is composed 
of a number of distinct leaflets; ibe branches are sometimes 
called petioles^ imd may even be articulatetl at their points 

of origin from the primary petiede. 


Compound petioles suppoiting the leaflets of compound leaves'are 
known from branches, which at first sight they resemble, by sriaing 
independently from the stem, by having buds in their axils, and 
by the absence of any indkatian of a leaf immediately bimeatb 
them. 


Plqrllodss.—The flattened or leaf-like petiole, called a phyVode, 
resembles a lamina, but. is known by standing edgewise on the 
Item—that is, with its flat &ces parallel with the direction of the 

i2 
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stem; in floiBe cases phyUoda exist without true laminee (fig. 67)i in 
others the lamine are more or less developed at the summit (fig. 68). 

Strikifig examples of pkyOotKa wiUi or without lamiae are ftimished 
hj various species ofAedcw (figs. 67 ft 101)^ in maaj of which the blade 
is present) compound uid Inpinnate. 

T^lna.—The sheathing portion os* vayina is the only portion of 
the petiole which is developed in certain plants, as in the Grasses 
and Sedges (figs. 69-61), in which it forms a complete sheath to 
the stem, and passes at once into the'blade at the top: this sheath 
is merely rollea round the stem in the Grasses; but its margins 
are not disunited, but form a tube, in the Sedges. The vaginal 
petiolar r^on is more or less distinctly evident in many Mono- 
cotyledonous leaves which at first sight appear to bo sessile, as in 
the Tulip, Hyacinth, ftc .; and it is generally more or less developed 
at the hue where a distinct leaf-stalk existe in this class, as in the 
Palms and, above sll, in the Musaces. In many Dicotyledons also 
the base of the petiole is enlarged into a sheath, as in Umbellifers 
(fig- 62), 


Tig. 61. Fig. eS. 



Ffg. 6S. Letf'ihetUi of • OftJM, iriUi ta on^rre Uanh. *. 

Fte SO. Leif-«he*lh of % OriM, with • biSd ttfiila, *. 
ng. 61 . Leaf'iheAtfa ^Sriipkor^m. 

Fig. 6S. BheoAi^boM of thepetiols of 

Sometimes the petiole is mnged {dlate), as when n narrow 
plate of the blade structure spring from ito mai^ins; in certain 
oases these ^ deetuveni down (or, rather, are continuous 

with the sides oQ the stem from which the leaf arises, as in many 
Thistles, Vtrbateum, Ac., producing a winged or dlate stem. 

Cicatrix.—The p^ole is ordinwr more or less distinctly jointed 
to the stem ; and when the leaf falls, it leaves a more or less eX' 
tensive weU>deflned scar upon the stem, called the wSirix', in 
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woody Bicotyledcms there ia ffenerally e Httle protoberanoe under 

led the jpwttftw* In Monocotyledons 


the cicatrixi which is termi 
the cicatrix is usually very broad» fnnn base of petiole em- 
bneing the stem wi^y. In some Gaseirtbe petiole is not regularly 
disarticulate, but withers down; but then the decay generally temu^ 
uatea at a definite point a litde aboTe the base, leaving a portion of 
the latter in the form of a scale-like or tootb*lika prooess projecting 
from the stem. 

Tooth-like processes left by the de<^y of the petioles may he seen on 


the underfiToiihd stem of the eonunon Primrose 


certain ralms. 


[ergroi 

Pumi 


and on the trunks of 


Fig.dS. 


Stipules.—The sApulsr or leaf-like append¬ 
ages of the petiole usually stand at the Mae of 
the petiole, one on each side, free or adherent 
to it (fig. 63). Th6 free leafy stipules are 
sometimes highly developed, and in Laihyrus 
Aphaca they exercise the functions of the blade, 
the leaves of this plant consisting merely of a 
petiole destitute of a lamina, wben the mar¬ 
gins of the stipules next the petiole are con** 
tinuous with that organ, forming as it«were 
wings to it (Boea)f they are called adnau (fig. 64). They are also 
often united by their margins independentiy of ^e petiole, or, in 
other yrords, are not separated from each other (eonnate ): thus in 
the Flan^tree and in Astragalue they are united by the outer mar* 



of Lotus with free 


Fig. 64. 



with iilnak stlpoUa 

gins (turned away from the petiole) so as to form a kind of leaflet 
on tiie opposite si^ of the stem (wilfopsrio2ar); in FMamoyetee 
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they are united by their inner mai^na above the petiole, eo as to 
form a compound <vriOary Rtipole; in the Folygooacea they are 
not onl^ united on this side, but also by their outer margins on t)ie 
other side of the stem, tkiu fonning a short tubular sheath round 
the latter, called an ocrea (fig. 66). All the above cases relate to 
stipules oi single leaves; but similar coherence or lack of disomon 
occurs, in the stipules of opposite leaves, where it is not uncommon 
to find the two stipules which stand between the leaves, at back 
and front, more or less confluent into a single leaf-like or scale- 
like body {iuterpetiolar Mii^uU)^ so as to fonn a kind of whorl with 
the true l^ves. 

This iDterpetiolar eonflueuee of the stipules is very chsTacteristic of the 
Order Rubiaceffi; aud the ^parent whorls of the SUlia^ {OaHnnif &c.) 
often exhibit a contlaence of the highly developed leaf-like stipules. 

At the summit of the sheath of the leaf of Grasses exists a little 
membranous scale, connectiDg the blade with the epidermis of the 
stem; it Is either entire or forked at the top (flgs. 69* & 60*); 
this structure, called the HguUy is a mere excrescence from the 
stalk. 


The stipules of some plants tall off at an early period. This is the case 
with the Loterpetiolar stipules of various Kubiaccous plants. It also 
occurs comruouly when the atipiiles form the outermost envelopes of the 
leaf-ho^^ as in Slagnoliacen, ebufica, the Beech tree, &c. 


Small secoodary stipules exist at the t«se of the partial petioles 
of some compound leaves, especially of Leguminosm (DeAnodium); 
th^ are called stipels (itipetlas). 

For convenience of deacription the stipule has been here treated 
as if it were uniformly of the same nature, varying only in form, 
position, Ac. In point of fact, however, the morpbo]<^cal nature 
of the stipules varies in different plants: sometimes they represent 
mere excrescences from the petiole; at other times they consist of 
the lower leaflets of a compound leaf {Lathyrus)^ or they may be 
leaves formed on a contract^ and rudiment^ axillary branch. 

Lamina,—The lamina or Slade (6, fig, 64) of the leaf constitutes 
the most important part of the structure, and exhibits the greatest 
variety in its forms, which latter requiro to be studied in £tail, as 
titey often furnish the principal characters for the discrimination 
of species of Flowering Plants and Ferns, It is ordinarily a flat 
plate, possessiDg an uppor and lower iwrfaoe, turned respectively 
towa^ (he sky and the earth, two fnargim^ a ioss, and an apex. 


In plants of succulent habit the thicknem of the leaves is often so great 
that the sides are as brood m th^ eor&ces, or they are more or less 
confounded in a e^KmHeal,primage, or some similar form (ifesemftryofH 
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themtm) ; and rinuUr extenial forma are presented the ^Undiieal or 
fattened lUtular leaToe of the Onion^ Jkc. 

If the blade etandfi alone upon an undivided jp^ole, or is sessile 
on the stem, it is called iimple (iige. 54, 56). W here the petiole is 
branched, and bears more than one distinct blade, the leai is eom- 
jl>(>und (fig. 64), and ite ^separate blades are called leaJUtt. Both 
simple leaves and leaflets maj^ be mitre —that is, the blade may be 
undivided at its mai^ins; or it may be more or less deeply incised 
or lobed. The divisions or bimnchings of such leaves are analogous 
to the monopodial branching of the stem (p. 38). 

Form*—The general form of simple and compound leaves, and 
the character of the subdivisions of the blade of simple leaves and 
of leaflets, are associated with the plan of arrangement of the ske¬ 
leton of the leaf. The solid framework of leaves is composed of 
woody structures which when laigo are usually termed rtU (Msto), 
the small divisions beittf called indifferently nervi$ or vetm. The plan 
of arrangement of the framework is called the nsrvo^n or venation; 
the ordinary custom is to the principal ribs nerves, and the 
smaller branches veim. When a direct principal rib, continuous 
with the petiole, exists, it is called the mulrib. 

The superabundance of terms is an inconveoieoce here as In many 
other de|wtmente of Botany. Where it ie necessary to select, it is 
advisable te choose those terms which are least objectionable as not 
involving hypothetical notions of function. 

Nervatflon or Tsnation.—The modes of nervation of leaves may 
be classed under four principal heads:— 

1. StraigJit^ or paraUel^erved (folia paraUelinervia), when (with 
or without a midrib) the prinei{)iti ribs run in more or less 
parallel lines from the base to the summit (fig. 66). 

2. Ourvinerved (/. curvinervia)f when the principal ribs run in 

curves from the base to the summit (fig. 67), or from the mid¬ 
rib to the mar^ (fig. 68)—differing little the foregdng, 

but occurring m bztmder leaves. 

8. Palminervea (f. palminervia), when the principal ribs radiate 
from appoint ei the boM of leaf (fig. 69). 

4. Penninerved (f, pmmnervia), when the s^ng midrib gives 
off tile side-ribs at a more oc leas acute angle, like the modes 
on the shaft of a feather (figs. 68 & 70). 

; The term tr^le^nerved (tr^nervia) is sometimes osed for a modifica¬ 
tion of No. 4) approaching to Na 8, when the midrib gives off on each 
side near the base a strong sde-iib, which runs up within the margin 
.toward the summit FuMer^rihhed (pmnmmre^ and hmd-ribbid (pat* 
tn^tervod) leaves are most common among the Diootyledona, but they 
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occur ftlfo in isaot Monoeo^Iedoas,—the &n8er, for exampl^ in manj 
PeIoUi MuBaedSB; ^gibencea (fig. 06)| &e.; Utter in thelu-f almS| 

Rg. 68. 



Kg. 66. A pmU«l*Bfrved {*mt 

Fig. 67. A aurriaerred letf cf <?M0M M#rA?, iemiBBtlBf in m tondrU. 
Vlf. M. A peuifterrcd iMf «{ CImm» with oBrrtd tBoondTj aerrei. 


Smilacee usd DiosconcMe, &c.| where &ere b a tnodtiOQ to a oiroed- 
ri66ed condition (fig. 67)^ which, with the stroigkt^rfbbed (fig. 66), ia 
moat common in tM Monocotjledona, S^mfhi'^nbM learer occur not 


Fig. 69. 



A p«faBlA«m4 


Rg.TO. 



A pcBBfawmd fstire ImT 
wilh 4 BBf|iael vela. 


Rg. n. 



A nbrotand. enCife, 
peAalMmdUiA 




ZD«ih lib or libo Imnoh repOAtedly at more or laei acota ei^leik ^ 
esaetomoee bj their alender twig% lo la to form a netted or remukr 
framework; while in moat Mono^’^ledone the branchee paesing from 
main riba go off saarlj at right anglee^ become auddenl; much more riender^ 
and form a .ldnd of eqnare lattied or e<mc 0 ffff$ framework whan thej are 
atronglj deVeloped (ng. 76)« 

Forai of LeftTea^'^The general outline of learea or leaffeta is indicated 
^ certain technictJ temfr^ auoh aa circular or orbicular (S^ocofyk, 
ir^aoium mqfui) (fig. 87) ^ roundith or cubrctundf approaching^e fme* 


Tig, 7a Rg. 7a 



Ptf. Aa wmte l««t Ti$, 71 As obpnte mtirt !«•£ 

Fig. 73* Aa mt«. and daaWta Fig. YA Aa eatin l>no»nlito igaft 

1«^: TgzMifoB grabgd. idgM rgtolalib 


going 71); ell^itiecU (Sg. 7S); owte, egg-ibaped mth tbe broad end 
neareat to the atalk (flg. 78); aimeU, the same shape, with the nanow 

Ilg-70. 
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end aeare«t to the etaUc (fij. 74); loMeclata or'l«jce-eh*ped (fig. 76); 
reniform or kidne^-ehapu (fig. 79); rhomboidal', intmgviar', or the 
reveree of thie, timeate or wed^ahep^ (fig. 88); ddtM\ tfoMaU or 


(fig. 82) 5 acerote, oeedle-ahaped and rigid (Pinea, Juniper, &c.). . 

FSg.88. 


Fig. 79. 


Fig. 80. Figs. 81,82. 






P*if. 79. A r0iii£jan cmwte 
Fig. 80. A fpAthoUte !••£ 

Fig. 88. Aa <^qv «)7 


Fig. 81. A liaw icaC 
Fig. 88. A nbuiato \mL 
> wad iflgiaiaite ImA 


Sometimeg the forme ere intermediate between apme of tbe foregoing, 
ui which caae two of the tenue ate combined^ each ae ovaierJanceoiate, 
eignifying a leaf broader than lanctolat«t and with the lower half wider, 
as in ovate; Unear-lanctcUtUf a long and sairow lance-ehaped blade, and 
80 on. The term oblique i$ applied to leavee where the nortaooe on ^ther 
eide of the midrib are unequal, m in the Begoniagi Xime, Elm, See, 
(fig. 9S), 

Ba86 of the Ijea£*-'8pedal terme are also required to deecribe the 
character of the baeo of the leaf. Thu 0 , sagittate or arrow-shaped (fig. 76); 
hadate or dart-ehaped (tiff. 77 ); cordate^ the ebape of a heart on nlajing- 
carda, with the br^ end nearest to tbe etalk (Sg, 76); obeoraate, 
same abaTO, with the point attached to the stalk (^. 106); cordate at the 
boM may M added to ovate, Mpticalf or other form, where this condition 
exists; if a eeesih leaf has a cordate base, it beeomee aurietdaie or eared 
(fig. 84) when the borders are free, amplexiAd or datping if they adhere 
to the etem. The last form ie a tranation to uie decurrent state. 
When the posterior lobes of a sessile leaf extend round the stem eoxn- 
pletelj and become confluent on the other side, the stem ^pears to rtm 
trough the leaf, and the leav^ are oel\ei petfoUate (%. ^; when ^e 
basilar lobes of a pw of opporite leaToe cohere on ea(^ side, so as to pro« 
dttce a rimilar condition, the leaves are tamed comtate (fig. 66). Botne- 
timai the blade is gradually nairowed towards the petiole, ana becomes 
aUemated at the bsse: when the blade paasee stili more gmually into a 
brond*winged stalk, a epfsddate txm results. 



THB LKiJr. 



iqrIciiilaU UaC 


A tMrfoLUWlMl 


Oo&twte 


Tig. S7. 


Another character rolalin^t to th« haw U tlio 
mode of attachmeot of the Uade to the patuile. 

Ueually the midrib, iff aet of primair riba of the /n(H^A 
blade, la in a direct line with the petiofe; hut aom^ 
timea the riba, aa they paaa the petiole Juto the 
blade, separate and ratuate horuontwy from the top (77 / L^v XS/ 
of the stalk, ao that the latter4ppeart to be ineerted 
into the hofk of the loaf j aucb a condirion ia called 
peUaU, and occurs in Tropaolum vtajus and other ^UiJP-^ 
plants with oriiVu^r leavea (&g, H7). 1 

Apex of the Leaf.—The apex or point of the leaf a orbiooiw ]«af. 
has certnio^ characters: it may he acttU, or sharp 

rt/l\ •- • < .» • . * - _t i 11— «N,« AM 


with a (Ag. 88). It may also be oUuis, when an oidi- 
narilr pointea form is suddenly rounded off at the tip} mor- 
omoM, when there is a shallow notch where the point dxould 
be; rekue, when a notch of this kind is deep: this last form 
approaches to the <>6cordaie (%. 108). 

ICarra of the Leaf—The manons of the loaf are either 
eniir€, tiiat is, wii 


Karra of the Loaf—The marges of the loaf are either | 
eniir€, tiiat is, with an unbroken edge (fig. 71) \ ermate, when 
they exbiUt a series' of small rounded teeth or scallops 
(hg. 79); dentaie when the teeth are acute and pointed ra> uielesa 
oi^y (fig. 73); serrofo, when sharp teeth point towards 
the apex (fig. BS) ; retro$erraUf when Aarp teeth point towards the base. 
If there are coane teeth, the margios of which are again more finely 
toothed, aa in the Elm, the leaTea are doMp mraU (or dQubfy dentate). 
Sometimes it is requisite to aay, in^epdarfy toatied, or Miais^ as in many 
Thistles; and these teeth, as w^ as thoee of regulariy dentate or serrate 
leayeiknuy he tipped with spines, when they are termed e/nnoee^eerrate, 
4c. V (Then the outline exhibits shallow wayy corvea, it is sometimes 
called f^xmd (fin. 86 4 67). The mar^ may alao be rivoktU, or rolled 
back toward the lower &ce (fig. 76), or meclids when rolled round op to 
the tipper aurfhoe. Sometimes, thresh exosssiye growth of the marginal 
parenchyma, the edges of the leaf are mdalated (as when the edge of a 
strip of paper swells from being wetted (fig. 96)). 
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Loted Lmtcs*—^A. yerj Iaw Qtimlwr of oiiDpIe lesyes; md of le466ts 
of compound learea, are dividea more deeply between the principal ribe; 
to such the genexml neme of loM leeves is c^n spnliedi and the more or 
lees distinct puts are called lobee; thus we may nara bilobed (fig. 89)| 
trilobed (fig. 90)^ and so on, according to the number of the divisions. 


Hg. 91. Fig. OS. Fig. 9a 



PIk. 60. A bilobed leef. Pk. 01. A vb^tM Uti 

Tif.Oa ACrilobedW Fif.M. A plufttipwtiU Ust 

Pff. Oa A pftisetfput(uTp?»t« leii 

But It is found rei^uinte in Descriptive Botany to subdivide lobed 
leaves into more definite classes; of these there are two principal types, 
defined by the character of the ribbing. When the ribs are arrange on 
the feathered plan, we first take the prefijt fHitTMti- (jiuthertd), snd sub* 
join to tbie a word indicating the degree or kind of mvimon, thus: tmna^ 
tiM (Jtather-cl^)y if the broad notcnes between the lobes tztena from 
the marpn to about halfway between this and the midrib (fig. 91); 
jmnotiwiiUf if the notches extend near^ to the midrib (fig. %) \ nmna* 
if the separate lobes are almost free, and merely connected by a 
narrow strip of^paienchyma. Certain less frequent modifications of these 
forms of the feathered type are conveniently distinguished by technical 
terms, such as:— 9HnuaU, a form either of the pifmwfid or leaf, 

when the excavations and the apices of t^ lobes are rounded, as in the 


Fig. 94. 



A Dslmttd Isst tiM alM soQts kb«s 
w s Ni . 
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61 


commoD * pimiatifld or pianttipErtite leaf; with the end 

lobe much larger than the reet ^fig. 93): rmdtudef a or amply 
pinnatM leaf wi^ the pointe of ^e laterd lobaa turned towards the baS6| 
as in the Dandelion. When the ineuiona are deep; but yery ixregular In 
ue and fomi; the term laemiaU is sometimes emjn^ed. 

When the ribs haye the palmate arrangement, similar terms are sul^ 
joined to the prefix palm>- or pahnaU-, or (fig. 94)i pudnuuti 

(^. 96), and (^fig. 96), according to the depth of the diyl* 

siona A special modification of type occurs not onmqnentiy. when 
the lower or outer libs^ and consequenUy the basilar lobes, turn bacK more 
or less towards the petiole \ such leayes are generally deeply cut \ but the 
gener^ *prefix pedhtf- may be used in the words pedaledf pedatMct^ or 
p^aiionHiU (fig. 07), according to the rule given aboye. Such leaves 
may be compared to sympodtal ramificatious^ the centnl lobe is the 
ij one mm which on either side lo^ of the second degree are 
d; these produce tertiary lobes, and so on, but alwajs on one side 
only, as in some forms defimte ramification. 


may 
primAr 
form 64 


Fig. 96. 


Fig. 97. 



A p&lmlMct le*C 

oUoBf^boTsto MtMod. 


lest du 


The hOobedf irtlcbedj guiAqtudoMf and similar forms are usually refer* 
able to the palmate t^e, and should be more definitely named if they 
occur in a genus where the leayea exhibit many of these forms, in a e<y»- 
$tani manner; if die leayes are inconstant in the depth of the dividons, 
these more general names are preferable. 

Simple leayes divided on the feathered plan exbiUt also more compli¬ 
cate coitions. The primary lobes of a pinnately cut leaf may be sub¬ 
divided again in the same manper, and the second^ lobes again into tei^ 
tia^ lobes. These are named on the same principlee, bipiMo^^ftripirmati^ 
rM, •sedf or -partiUf accor^og to the degree oi dividon of the last of 
MsSf i. a of the secondary lobes of bipinuadfid (fig. 98) and the terdsiy of 
tripinnatifid. Whan the leaves are subdividM a fourth tims^ oT evra 
where tripbmaimet Isavm have JtU/orm eegmentSf tne term dumeted U 
usually employed. 

It must QO nome in mind that the terms ibove defined are applied in a 
similar manner to the leaflets of compound leavaa next to be describe^ 
being subjoined in descr^M to the terms whien d e fin e the plan and 
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demd of dimioo of the peti<de* They eleo apply to the bnota^ eepalif 
ana all other organa of a ieaf-lihe character. 

Compotmd learH are such as have the petiole branched once 
or more times before it bears blades; the branches of the petiole 
are called partial pttiolM or peiialaUB^ and are often articulated to 
the main petiole, which in this case is occasionally tarmed the 
rachis. Stipels occur at the bases of sothe partial petioles. The 


Pig. 98. Pig. 90. Fig. 100, 



A bipiiuifttifld \mL A p4npiiiiM4« Ui£ Aa inp*ripumftU ImT. 

separate blades of the leaf are called Ua^u or pinna. 

Compotmd leaves may be classed generally into simply, doubly, 


F5g. 101. Fig. 103. 



pjf. 101. A bluto ev unQiiffM# pianUe U»£ 
rttf. loa A bijpinBAM lae pwra BBijuAte. 

lOS. A biplBaAto ]« Um ultijufM piow psHplvMite. 
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triply compound or decompound according to 

the number of the succeseiTo branchi^ of the petiole. Ihe rami-* 
flcatioQ follows the same types as that of the ribs of simple leaves, 
and exhibite analc^ous subc^aate modifications* 

Pifinais leaves are such as have a rachis bearing sessile or stalked 
lateral leaflets arranged on the feathered plan* Sometimes there is an 
odd terminal leafle^ whefl the leaf is untqwUfy or tmxtri^pinncie (iig« 
100}* When there is no end leaflet, the leaf is abmpuy or pari^pinnaU 
(fig, 90). InterrupUdhf pinnate means that the opposite pairs of leaflets 
are alternately lai^ and small, as in Agrimmia. The pairs of iMfleta 
are sometimes eall^^a; and if only one pair exists, the leaf is unijnguie 
(llg. 101); if more pairs, muUijugaU. If tne leafieta are not in psiiSi but 
^temate with each other, the is nOemipimaU^ 

Fig. 105. 



A biphUMto 1 m/» the p< 0M lAptfipinoito. A Mpinasts lett the ptea* inperiptaBete. 


BipumaU leavee are formed when the main petiole bears secondary 
petides with distinct Islets pinnately arranged (figs. 103-104). Tn- 
pinnate leaves exhiUt an additional (tertiary) series of partial petioles 
with distinct let^ets (fig. 105). When the division goes beyond the tiiird 
degree, the leaves are ^led deeongxnmd (fig* 106); but it is more common 
to find bipinnate or tripinnate leaves with their leaflets pinnatifid, 
•partite, Ac. • ^ • 

PtUmate (or digUaie) leares are such sa have a number of distinct 
leaflets arising fi*om one point, like the ribs of n siniple leaf when the 

K i is pslminerved. ^ or tr^bnaU leaves are veiy rare (Araliacen). 

only modification appears to be the vedate leai, analc^us to the 
pedatisect rimple leiaf, but with distinct kaflets (fig. 107)* 

The terms femsfe, quinate, and eepUnaU are oron applied to palmate 
leaves with a definite number of leaflets* Temate leava^ however, may 
^ur either on the ^mate (fig. 106) or pinnate plan; if on the latter, 
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tben is «n>lT one pur Istenl leaflets sod s temiual one, bat in. these 
the petiole is otdinsril; derdoped between the psir of leaflets sad the 


Fig. 10& 



Fig. 107. 



Hg. 108 . 






Fif. 10S> 4 iiinnAtelr deoonpuud let/. 
g1f»l07« A pedate \i»t 


Fiff. 100. ▲ lenftte iMf with obc«rd»te 


cmd ouo. Wliat are called UUrnaU (fig. 109) and iriUmaU compound 
leaves are in moat cases ntano^ leaves with unijugate and terminal 
leaflets. Such leaves should perhaps he called UrnaUf-pinnaU or bdsmaUh 
pinnate. See, 

A modified form, apparently intermediate between pimate onipalmeUe 
leaves, like some temate leaves, occurs throngh the suppression of ino main 
ra^ie of the bipinnate leaves of some Acacias, givbg what ma; be 
called a paimiptnnate form (fig. 110). 

i'ig. 109. 

Pig. 110. 



A pfclglipf SMts lest 
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llielMfleia of eompoond letveoof Flo^n ri ng pUati an ordioarily oalted 
pimWf sad their eabdmaiDiii ; but n the Ferae^ wbare the InTea 
are highly compouDd; aad the eegtaenta aomewhat rariabla in the degree 
of confluence, the primary diTiaiona of the leaf are called pumm, the 
eecondary pi/rnttles, and the tertiaiy lobes or segmenti* In highly com- 
pound leares, the ramification of the petiole end aubdi?iaioii of the lami¬ 
nar etnictore become len complex toward the apex. 

Taxtara.—The varietiee of texture of ordinary leaves depend 
chiefly upon their, anatomical condition; but it ia requisite to 
notice here several terms, such as metnhranoiie^ UatJien/ (or coriaee^ 
otis)y sachilenif &c.,.Qae<l in Descriptive fiotnny, but which scarcely 
require explanation, la aquatic plants the leaves are usually of 
slighter tenure: when they float on water (natatit havu) the forma 
and genera] external characters are not much modified; but when 
they grow wholly under water (subnxerfftd leaves), they are not only 
more delicate, but are sometimes cut up into fine filiform segments, 
as in Itanuneului aquatilis. 

Duration.—^Tfae duration is different in different plants. Those 
which are unfolded in spring &ud fall off in autumn are called 
decicluom. What are called everf/rem leaven vary in duration: thus 
in ordinary evergreens, such as Ivy, Cherry ^laurel (iVimus Lauro^ 
eeroMus), the leaves rentaiD through the wint^ and &Il off 
only when ^ new ones ore becoming developed in the spring; 
while in many Conifers, as in species of IHnu$f Arauoaria, the 
leaves remain attached for many years. 

The anatoinical structure of leaves exhibits many interestiDg modifloa- 
tions, related in some degree to the medU and climates in which plants 
grow. These will be moro particularly expluned in another place. 

Surfaces.—The surfaces of leaves, like those of herbaceous 
stems, exhibit a variety of conditions dependent on the character 
of the epidermal layer. 

Olahreeceni is used to signify that asur&ce, hairy when young, becomes 
smooth when the leaf is mature, by the hairs falling o% Some 
smooth surfaces are ehbUng ; and this b very often the case with the 
upper surface of evergreen leaves. Biury suriaM tre differently denomi¬ 
nated, acoor^ng to the character bf the hairs and their mode of occur¬ 
rence. Thus a pilose surface b covered with scatterod soft and small 
Imrs, a kirsHte with scattered long hairs, a hisM with scattered stiff 
hairs; while a pubescent surface b covered closely with short soft hairs, 
a villous closely with longish weak hairs: and when the hairs are curled 
and interwoven, the terms silky (smocas), ioooUy (lasuttus), felted (tomm* 
tosus)f or floceosey are applied scc:^|(lidgte the eoaraenees or the hairs and 
the tniebness of the coat th^ 

WlMt may be called the natdrfiHm6otiine« of surfaces may be 
interfered with ly otiier irregularities analogous in their nature to h lire. 
Slight, almost iovbiUe rigid projections render the lurlaoe scabrous: 
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hard ri^d hair-like proceuea, called britilei or seta, make the surface 
satose; and similar structures stUl more developed (occurring mostly at 
the apex and the points of ^e teeth of leavesV called ^les, sometimes 
occur and produce a surface. Uodideo, usually com^und hairs, 

containing oilj or resinous secretions, are called fftoMdular haira, rendering 
a surface tiscous or which conditions, however, are sometimes 

produced b; glands sunk in the epidermis. The glands are sometimes 
superficial pr^uctions from the epidermia dk skin of the leaf, at other 
times they are outgrowths from tne tissue of the leaf itself, is will bo 
described more fullj whdn their stmcture is considered, i^ngt are long 
etiffisb hairs containing an irritating fluid. Scaly (lepidoius) surfaces are 
produced by the occumnce of minute stalked flat scales, analogous in 
their nature to hairs. Sometimes the cuticular layer of the leaf sepamtes 
in minute scale-like fragments, giving a scurfy appearance to the surface, 
which is termed furfwaetous (as in the leaves of the Pine-apple and its 
allies). pminase condition is that which results from the conversion 
of the cuticle into a thin detachable film of waxy matter, of which the 

bloom'* of plums, grapes, kc. affords an example. These structures 
will be more rally doscriDed under the head of Minute Anatomy. 

Characteri afforded by Leaves and their Uodiflcatioiu.—In 

Descriptive Botany attention is specially paid to the siiuationf 
attachmetiff duration^ direction, arranffcment, form (general and of 
base, apex, margins, ^wfuces),nervation, colour, texture, &c., as above 
described and as further illustrated in the section. on the mode 
of describing plants. With the necessary modificatioBs, the same 
directions apply to the parte of the flower, &c. ' 

Special Modifications of the Leaf and its PdrtSk 

^ • 

Under the head of the petiole we have spoken of phyUodia as 

blade-like forms of the petiole (iigs. 57 &‘5S). Not only does 
the leaf-stalk exhibit this and other modifications, disguising its 
real nature, but the blade and the stipules are subject to 
similar modificatious, in which the organ or region is omy re¬ 
cognizable by its position and relations. 

As these metamorpbic structures frU under certain type^ whish are 
represented in different cases by all the different regions of tne leaf, it*is 
most convenient to describe them undsr^ special naiues. 

Pitchers (<iscuf$a) are structures of* the form indicated by their 
name, produced by peculiar modes of development of the petiole, 
the b^e, or of both together. 

One of the best-known examples is ^tmd in the Nepenthes, or Pitcher- 
plants, in which a portion of the le%va c^Ut a very long stalk, winged 
at the hose, supporting at the ektramity apitcher-like sac of ordinary leafr 
texture, fumUned at its inouth a little flat plate resembling, a lid 
(fig. 111). The pitcher is commomy explained as a kind of phyUods, or 



MODirZKD STO. 



fidiaceotii petiole^ tolled up^ and witli itt mMtfpsiA confluenti the lid^lihe 


Ilg. 111. 



bodj being r^arded aa the Imnm ; but it eppean 
more correct to coztfidet the piteher ea the lamina 
fumidhed with a diadnct termuul lobe (opertuhm ). 

SarraceniOf a North-American bog^plant, haa 
analogoua pitchers^ which are aeaole' at the baae 
of the fldwering atemj ^ilimphora (Ooiaaa) 
haa ^e pitchera leaa complete, the inner aide 
being alit down ae It were for acme distance, 
from the imperfect confluence of the nargina 
of the leaf. In Dischidia Rqffletitma the pit¬ 
chers fird plainly formed from the blade, and 
are open at the end next the petiole; and a 
aimilar condition exiata in the pitchers formed 
from the braeta of Martifmtia and jVoronfoa. 

Somewhat allied to the above, on a small scale, 
ore the or aaca of the Vtric^antt (tig. 

112), little bladder-like organa, cloeed at first by 
a lid, developed from some of the lobes of the leaves of these aquatic 
plants, and apparently serving aa ^floatsand as tiuns for inaecta. In 
other aquatics (Trapa^ Ac.) floats are formed bv wfiaica 
ps^iVilc*s, constitoting as it were indehiscent pitchers, sur¬ 
mounted by ordinary blades. 

Toratological iUustratioos of the origin of pitchers 
are occasionally afforded by garden plants. This has 
been especially observed in the Tulip, in whii^h the 
leaf next the flower^talk has been found with its 
margins completely confluent into a kind of snathe, 
whi^ bursts oy a transverse fissure to allow the flower 
to appear. 

Tcndrilfl (cirri) are thread-like proceseea, curled spirally, by 
Fig. 113. 


Pitahw of 


Bg. 112. 



Utrioolos or air* 
■Mof Uhieularia. 



nc.IiaLoaT€i ofXottyrw 4 r *ssa,ri pr os>afdby tsadrik, with Urp fcUoooooi tfipalsa, 
fiff.naifMfof MfWMi«^#S«,fVoioiwoateloale»M. 
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wlikh weftk^-etemmed plants attach th^Q^selves to foreign bodieti 
They may be modifications of ao j part of the or of a tmncb* 

In Lat}iyr^$ blade-struetore of the leaf is more or less deficient in 
different ^ciee. In £• Aphaca (fig, 118) it is wholly wanting, toe 
petiole running out into a tendril, which may be regarded as consisting 
either of the leaf-^talk alone^or of this and toe midrib of the lamina In 
L. odoraUu (Sweet Fea) the pinnately con^und leaf has one pair of 
leaflets, and ususlly one pair of tendnis, and a terminal tendril in the 
ordinary place of tne remaining leaflet In the edible garden Poa there 
are aeverm pairs of le^ets, and often several pairs ox tendrils, with a 
terminal one. In Oluriom tuperba^ a I^Oiaceous plant, the broad simple 
lamina runs out into a tenainal tendril (fig. 114). In &nUax (fig. IIC) 
toe two stipules are represented by a'pmr of tendrils; while m the 
Cucurbitacem one tendril only occurs, which some regard as a stipule, 
others as a metamorphosed leaf, others, again, ns a branch or peduncle. 


Fig. n& 


F!g. UB. 







IIS. TMdrili of SmiUa fonaed froBi Use 
Fi^. 116. i^ret end t* adrOs or the Tine. 

The tendrils of the Vine (tig. 110^ are modified flowering brauclies, 
originally temina] hut display during growth so Fig. 117. 

'as to become placed opposite to leares, and often /. 
tuberculated by the existence of abortive flower- 
buds. The nature of the axillh^ tendrils of Paadon- « 

flowers is similar. 


Bpinea (tpina) or thorns are hard, sharp- 
pointed woody processes, formed, likeHepdrils, 
by modifioatioti of entire organs or pi^gta aueb. 

Thus in toe common BerbeSj aoifid of the leaves 
are represented hj compound s(nn%.m toe of 


raise Acacia-tree (JMinui ifsmsMM) the stipules ' * 

*re replanted pur of rttbl buM of the 

petiole (fig. 1J7;, while in certain species of Atttii- wiopMlMq>^M. 

ffidut the petiole* are oonTertad into apinee after the fall of thwr leaflet*. 
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Spinoiii prooeeM vo deralop^ upon tliA petiole in the tipper put 
01 the loATee of certein FaIida {PbeUMHunia)^ end even on the sui&ces of 
Aomo leaves^ as in some Varieties of HoUj. 

True smnes» howerer, are more fmuently dependencies of the stem: 
thus in the G^sebein thej are dpreloped from tiie pulvmuif below the 
base of the petiole. In the BlackHhorii (Anmas jpjpiosa) the ijnnea are 
real branches (fig. 118), sptfies of GiediUchia triac^Miho$ 

(fig. 119), and the principvMues of Fune (Uleg)^ m which, however, 
the points of the leaves are ephous also. 

h'ig. 118. 


Fit. 118 , Bpioous bruch ot /Vmww wOiam (BJsdt*(hen). 

Fla IIV. Bpluira brsDcbof OImWssSm 

Prickles (oculei), properly bo called, are sharp woody {mcesses, 

«straight o; curved, ’occurring upon stems, leaf*stalks, at the points 
or on tile margins, or upper surface of leaves. They are mstin- 
goished from true spines by their originating from the efudermis, 
like hairs, glands, Ac^ and by having no connexion with the 
internal woody substance of the stem or ribs of the leaves Ac. 

' (Hands.—This is perhaps the most convement place to mention 
the nodular or discoid glandular bodies that occur in connexion’ 
with certoiix leaves, as on the petioles of Pau^ra Ac. They are 
distinct in their nature from the epidermti glands before mentioned, 
and considerable attention has been directed to them on morpho¬ 
logical munds; hence they will be adverted to agun in speaidng 
of the TOwer, 

Sect. 

The bud is a oomp^a i d ttojcfare, composed of a sdid conical 
or growing point, iuntettsg a numb^ .of rudiment^ 
leaves. In the ua/^mdf or riAipSitWf a shoot, the conioal base 
represents the futim stem, with its intemodes as yet nndevek^ed; 
the scales are either entirely radiineBtaiy leaves, or a poiticm ef 
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than on the outside are modified leaf^^straetares, forming scales for 
the protection of the inner leares^ and destined to fall off when 
the bud expands. In the early conditions, iht/lowsr~bud is essen- 
dally analogous to a leaf-bud; but its ultimate histozy is different, 
as be shown hereafter. 


Many of the general characters of bads have been described already, 
mi&T the head of the stem (pp. 34, 36) j hut there are somo other more 
special peculiarities which require separate treatment here; and repetition 
in certain more important £s(^ will not be disadvantageous. 

In all seeds, except those of the few Orders which present an 
incomplete or acotyledonons embryo, the young plant is possessed, 
at or soon after the time of geruunation, of a rudimontitfy bud, 
called tho plumule^ situated at the point of growth of its ascending 
axis (figs- 120-122). This is tne terminal bud of the young 

Rg. 122. 



rig. ISO. UoBOCOtjl^donow emhrjo of ^fanuyjfaii, mU throogh porpoodieulAflj:radidf; 
S.ooirtedoa; e^plomuls. 

Tig. ISt. nioo^leaoaou omfifyo of tho Bou (>aS«), with tho ootjJodoiii, S'S', Mpmted; 
a,rtai<tte: OiplumoU. 

ng. ]S9* Diflgnm of o geraUoAtiBg DlooIrlodoB. vith iht plomiilo or l«n&isAl bud betvr«D 
laoczpftsded oo^lcdoat. 


plant; and stems and shoots only retain the power of elongating 
so long as they possess such a bud at their extremity;* When it 
is removed by artificial means, by frost, or, by metamorphosis, is 
replaced by a flower, the onw^ growth of the shoot ceases. 

AzillAry buds are the origin of jhe ramifications of stems. 
They are developed in the aoHle pf leaves; and as they unfold into 
secondary axes, they become th^terminal buds of such shoots. 
Other axillary buds are formed^ the modes of these secondary 
shoots, to repeat the ramification*^ dpteloping into tertiary axes 
according to the type of thfi fmUlihne (fee-'p. 34). 

Adventitloiui or aMidentu ire those which appeer, coii> 
tr^ to the osiuU order, at ind^Snite poiots, unoonneotM with the 
axils o£ learea. Qeneralljr speaking they are abnonnal products, 
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preseatiag themselvea under apedal conditions. The^ nsunlly 
occur on oi^ans in a t 6^ nctiro stete of vitality, auDjeetod to 
fitiraulatinff external conditionit aspedallj where, throu^ natu^ 
or artifid^ operations, there it an absence or inautticiencT of 
normal bods to cany off the developmental energy of the plant 
or organ. 

Adventitious buds may £s produced from any part of the plant With 
regard to those produced on old stems, as i^ollarded trees, or those which 
occur on subterraneous stolons, as in the Rose, Ash, Ac., it is not idways 
easy to decide without dissection whether the buds are really adventitious 
or merely latent axillary buds stimulated mto development; but true ad¬ 
ventitious buds do occur. The production of adreutitious buds on true 
roots has been frequently observed, as in JVrui japofticaf 3faWtM*a auratP- 
tiaca, f^tuiownta Ac .; and the Anmonsjapomea is commonly 

propagated bj cuttiogs of the root. The formation of adventitious 
DUOS on leaves is a stiu more reraarkaUa ^vsiologieal phenomenon. It 
has been observed chiefly in succulent lesves^hut it is not excIusivelT con¬ 
fined to them. When it takes place, the first sign of deWopment is the 
production of adventitious roots, followed by the formation of a cellular 
nodule which subsequently assumes the character of a bud. Among, 
natural examples, the leaves of Carda$niM praterui$ have been ohsmeS 
to form adventitious ffkits on the lower side when lying upon wet ground, 
and even to produce buds } the leaves of several Ferns, such as Woodwar^ 
dia radicans, root at the end, and produce buds which propagate the plant; 
and many similar instanced might be oted. Artifici^ production oT buds 
on leaves is now a familiar fact, under the influence of neat and moisture, 
not only on the scales of bulbs, but on the green leaves or even fragments 
of the lea^a of Bryophyllum, £cAeveria, Oloxinia, Oetnmif Ifoua, Ac.; 
the Orunye and the A¥CuIh$ may also be propagated hy their 

leaves, ^metimes the leaves piwuce rootkts alone, and rem^ stationary 
without having force enough to develop a bud. 

The formation of adventitious buds on leaves, especially in Srpi^tfllumf 
where a number are often produced, arranged on the margin, is of great 
interest in connexion with the theories of the structure of ovanes and 
the origin of the ovules. 

Bnd^scfileii—^The bud which continuea the growth from the 
plumule oi a germinating plant (fig. 122), and the axillary buds 
produced during a season of active growth, are composed of rudi¬ 
mentary leaves; but the wmter- or resting buds formed on most 
deciduous trees and shrubs of temperate climates present the 
modified foliar oi^:ans o^led (peruke)^ analogous to the 

Bc^es of bulbs and other subtejNmeoos ^nds of herba<^us plants 
(figs. 123 aud 124). Boia scales are called naked. The 

sea/s#, when present,, are UfiMlyai^Uathery or membranous texture, 
and are often clothed more densdy with hairs, which are 

sometimes glandular and produce h resinous or glutinous secreticm, 
which ezuoM when the buds swell. 
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When winter-hode 0 weU und opest throwing off their ecales, the biter- 
nodes ^tween the letter do not elongate, whue those between the zi^- 
eent leayes do; consequently the stertsng-'point of each annual Mriod 
of ffrowtii of a branch with an indefinimy deteloped tmnlnal Bud is 
indicated by a little b^d of scars narking the place whm the ecalea 
stood. 


Fig. m. 



Tig, ISS. BeeUonof thv «nd of • tfioM of the Hme-^Sflnut, ebowitis the terminsl s&S two 
•jIlUfy bodf: the terminel bod oonteins sa infioreeoenee* eanoonded bj eoalM 
ead ruauBentwT }mTr$. 

Tig. IM, Bod*M»lct«»and IwdiaMstwj leayee e, 4, fmthe wiat«»hnd oCi^iiwi Awiim, 

The first two scales of a bud of a dicotyledonous plant, like tin 
two cotyledons of the. embryo, usually stud right and left of tW 
axil on which the bud arises; the suooeeding scales assume at once 
the regular character of arrangement of the leaves of the species. 


In winter-buds there is commonly a gradual transition from the pure 
scale to the true leaf (fig. 124), as occurs in bulbs; and the scales, as in 
bulbs, are referable chiefly to tiie raginal or petiolar portion of .the leaf. 
But the scides ^ginate diferently in different cases: thus we* haye 
peUotor teaUty as in the Walnut and Horee-chestout ; ^t^puktr^geabs, as in 
the Vine, Oaks, Elm, Foplazs, See ,; in this case, howeyer, espedally in 
the outer scales, the stipules and the petiOe are confluent into one organ 
(Awmcf, .Boso, &c.) (fig. 124). JbUraeas sen/ss are formed hj the blade 
o^thel^, of which we haye examjUM in the Lilac, Maples, Conifene^ 
fte. 


TarutiolL—The mode if^hicS rudiAentaryleayeeareajTaDged 
in leaf-buds ia called, the yematibn, and furnishes important syste¬ 
matic characters. Two points haye to be regarded here, via. 

1, the arrangement of tw leaves in relation to each other; and, 
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2f the manner in whidi each aeparste leaf ia folded* The general 
arrangement is called imbriofU or wlvaU^ according as the margins 
of the laaves overlap one c&other or s^ply meet without over¬ 
lapping; but more minute distinctimik are^obserred, and these 
depend to a great extent on the phyDotexk 61 the species* Thus 
with the ft or. other spiral plan, we h'ave osnalfy triquetrous 
(lig. 1^) or quincundhl (fig. 128) imbricaU buds proper; with 
alternate i or distichous leaves ihe vernation may be equitant (fig* 
125)i where each leaf, sharply folded (candf*pUd(Ue)t completely 


Fig. 125. 


Fig. 126. 


Fig. 128* 



Fig. 127. 




tbraiA Bad% iboviDf their re d ptwri temetioiL 
* Fiff. ira Imbiioeledt eaS eqaifeut OiM). 

PLr. UM. tefario*te<l, trisoeWou (of a Oa^. 

Fiff. 197 , wSopIfoato, deeoMte (aftkeAppleJ* 

Fin* ^ Xnlmoi^. saiaMaclal(iA 

emteacesits successor (as in the Flag), or ftalf^equitatU or obi^JuU^ 
where the leaves are sitnilarly folded, but ea<^ leaf embraces only 
one (lateral) half of the blade of its successor* Vulvaie buds occur 
mostly where tee leaves are opposite; s modification of this form 
exists where the margins of the leaves are rolled inwards (fig* 127), 
and is called indtipJicatd venudion. ^ 

The individual leaves pig. 120. %. F^. 130. Fig. 181. 
in a bud are either Ji^f^ 
folded^ or rolled^ For the 
first, of course, no special ^ 
term is requisite* Of the 
folded leaves we have 
rtelinaUt or inflezed, where 
the leaf is folded horisonp, ^ 
tally, so that the point if ; 
brought down to tee base 
ljAriodendrM)\ soadepl^ 
eats (fig. 126), where tee leaf is folded perpendicularly at tee 





ihrooA le»T«« iliowisg tbtir 

ntW. 7«m»oe orkplkaM UU 
rS lW. T*m«on<rf*an.oI<.t*lM£ 
rj|. UL y*n*HaB.fran>l.Mi**T«* 
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midrib and the lateral halyee are placed face to face (Oak); and 
pluitU (dg« 129), where the blade exhibits several perpendicular 
folds, as in a fm (Tinei Beech, Maple, Currant, Ac.); this last is 
often combined with t^ prec^ng. When rdled up, also, the 
rolling may take place in either direction: where the apex of the 
leaf ia rolled down toward the base, aa in the yems and in the 
ilower^stalk of Dros^a, it is eircinaU; if fhe leaf is rolled up from 
side to side like a plan, with only one e^ free, os in the Cherry 
£c», it is eonvoiuU (fig. 130); when both margins are rolled inward 
toward the midrib, it ia tnpoluU (fig. 127); and when both Qiargina 
are rolled outward toward the midrib, it is retfoluU (fig. 131)« 

x' > 

Sect. 6. The iKFLonxsosiroE. 

In all Plowering Plants, a portion of the buds change their 
character at Attain periods and in certain situationa. They cease 
to elongate and produce true leaves, while the foliaceous organs of 
which they are composed are gradually developed into that assem¬ 
blage of organs which constitutes a flower. 

So intimately are the leaf-bud and flower-bud related, that, under 
peculiar couditiooa, produciiig monstrous growths, flowe>huds are seun 
to expand into tufts of green leaves, or imperfect flowers to throw out 
leafy shoots from their centres; such cases are often observed, Tor instance, 
in cultivated Hoses; and leaf-shoofi» may likewise exhibit more or less of 
the characteristics of a flower, &c. • 

Flower-buds are subject to the same laws of arrangement as 
leaf-buds. The buds which commence the growth of the repro¬ 
ductive structures may be at once developed into solitary flowers, 
or, as is more common, the blossom-buds unfold into a system of 
branches terminating in flowers, the branches all originating in the 
axils of modified leaves, called bracts. The solitary flower, or the 
connected systefii of flowers arising from one point, is called the 
ir^^resctneSf which is either terminal or aanUaty. 

% 

The inflorescence is produced from the terminal bud, or from this and 
one or more of the upper axillary buds, inmost annual plants; and there 
is often a gradual transition from the tnie-Ieaf stem into the bract-region, 
or inflorescence. The s^e is tko ease, to a great extent, with the 
flowering stems of biennials. The inflorescence or herbaceous perennials, 
bulbs, &C. is either terminal or axillary^ as is that of arborescent .plants. 
In the Horse-chestnut (fig. 13d) and ulao, for eiample, the terminal 
bud usually ends in a blossom^ while in tho Apple and ita allies the inflo¬ 
rescence is axillary. 

TVhen the inflorescence is developed imm the terminal bud of an un- 
branched stem, the growth of the plant pods in the hlossomiog, as is the 
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CAM in tbe Afaio$f the Talipot and otber Palnu, wUoh raqniia a number 
of ;eara to bnog them to the noint of fiovaring^, after which tbej die 
away, like a bulb with a temual infloreac^ce, the plant being some¬ 
times propagated at the same dae hr ofisett Irom the axils of t}^ lower 
leaves. The inflorescence of other unwanched Palms, such as the Cocoa- 
nut, is axillary, and thus may he repeated indefinitely. 

A fiow6T-bud may be^ither issrits or itaUced; if the latter, the 
stalk is (idled the The branches of the peduncle or the 

slender stalks bearing the individual flowers are called pediceU^ 
and that portion of the main flower-stalk or axis from which the 
pedicelh spring is sometimes called the incha. 

Solitary flowers.—The simplest forms of inflorescence consist 
of solitary flow ers, either terminal (as in the Tulip), or axillary, 
when simple peduncles arise from the axils of ordinary leaves (as 
in Lyiimachia IfufnmulariUf see also fig. 13, p. 23). 

The term ($cttpui) is applied to a stem devoid of true leaves, 
arisio^ underground from the terminal bud or from the axil of a scale or 
leaf 01 a rhisgme, bulb, &c. It may bear a single flower, sa in the Tulip, 
or a ffroup of floweri^as in dm Hyacinth, or a head of flowers, as lu 
the i)iusy, Dandelion, d:c. 

When solitary flowers ariso in the axils of ordinary leaves, the flower- 
leaf or bract-region of the stem is scarcely represeuted (flg. 18), or, at 
least, does not differ ftom the true-leaf region; but, geoenJly spiking, 
those juu*ts of the stem which bear flowers are separate to a certain ex¬ 
tant from the true-Ieaf region, and form a distinct association of parts, 
reproBentiag the bract^reffian. In the flowering stems of annuals and 
biennials it la often difficult to draw a line at the boundary of the true- 
leaf rmon and tlie inflorescence, from the leaves passing insensibly into 
bracta from below upwards, as in the Foxglove. 

Brftcti.—The leaves of the flower-le«f region of the stem are 
called bracts. They are mostly smaller than the leaves preceding 
them, usually simple, and often scale-like, or ^Iwmoosous, eonristing 
of the vaginid portion of the leaf only. In the gdnerality of cases 
they are green j but not unfrequently they are tinged 'with the same 
colours as flowers (as in various Sages), or are even entirely petaloid. 
In other cases they are megibranous, and then often very transient 
in their existence. The diminutive term braeteoU is applied to the 
small bracts which occur on Ihe pedieds of certain plants, often 
in pairs. 

s 

The term braci 0 ^ is loosely ^»pliod ^some authors to tbs smaller 
bracts of a compound infloreseenos; bat ft is much more eonveoient to 
use the term bract for all leaves which subtend hranches of the inflo¬ 
rescence, and to call those scales bracieoim which occur on an ultimate 
podioel, as in many Laguminos^. In Monoco^ledons there is usually 
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a single biacteolst while in mat^ PieotyladoBs there are two; in the 
former oaee the anterior surface of the bracteole is directed towards the 
primary axis from which the frower is produced, in the latter the two 
on&cttM^ are lateral or oU^ue to the axis. 

As a general rale,<^ mmificatioos of inflorescence arise in 
the axils of bracts; but the bracts ore sometimes regulariy, a^r> 
tive, as in the Crucifers. On the other hand, we som^i^M ;fl&4 
the lower part of the infloreacenoe crowded with bracts witb'empt, 
axils. ’ 

Spaths.—In many plante the bract subtending the whole inflo¬ 
rescence or its principal branches it large, and forms a kind of 
slieath, called a $pat)u. Sometimes this surrounds only one flower, 
os in some Daffodflil; dte., where it is of membranous Ukture; the 
membranous spathe of the Onion and its allies encloses a dense 
inflorescence; in the ^rsce«e (fig. 133) it is still more developed, 
and sometimes, of pelaloid structure, as iu the so-called Trumpet- 
lily (Hiehardia ^tOiiopica), where it encloses the club-like inflores¬ 
cence ; while in the Palms (%. 134) it assumes enormous dimen¬ 
sions and a leaf-like or even fibrous texture, fonnmg a sheath to a 
large and greatk ramified infloresceooe. 

^volncre.—fn other cases, several bracts ue collected together, 
forming a whorl or densely packed^spire, called an involucre. The 
Umbellifer® have frequently verticUiate involucres at fhe base of 
the umbels, imd sometimes secondary whorls or involwxU at the 
base of the secondary umbels (fig. 140). In the Compbsitm also, 
where the flowers are crowded on a common receptacle, the bracts 
form an involucre (figs. 141-146); smaller scale-uke bracts occur¬ 
ring among the fiorets of these capitula are called palM (figs. 145 
& 146). Other examples of involucre are famished by the mpuZes 
of the Oak, Beech, Filbert, &c«, wherein the bracts are united or 
not disconnected at the base; ^so by the outer gWmu or scales of 
the spikelets of Grasses. 

Forms of Infioresoence.—The different forms of the Inflo¬ 
rescence are divisible into two classes:—1, the indejiniu^ where 
the terminal bud of the main or prijoary axis does not form a 
flower, the flowers being borne on secondary lateral brandies, 
which are as a rule smaller and weaker than the rr^xn axis; and, 2, 
the ds/Imts, where the primary axes either bear terminal flower- 
buds, while the succeeding flowen spriz^ from secondary Aillary 
branches produced lower down, and subsequently to the terminal 
bud, or branch in a forked manner without prodacing a flower 
in the centre of the fork. The secondary bruches are hen as 
strong or stronger than the main axi|. The f mking is not neoes- 
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Mtfily a true dichotomy, but may i^parently be bo owing to the 
abortion of the tenninal bad. 

Examples of the iodefinite fbm are seea in Jttie Oiudfene^ especislljr 
the Wallflower, where a few flowers at first ^MMear in a tnft, wnile the 
seed^Tessels are afterwards wide apart on an el^nted raceme, the upper¬ 
most being the youngest In, the Foxglore and similar plants we may 
produce a tery long deTelo{»ment of the indefinite structure by picking 
off the lower nowors as they wither, when, as no seed is fermed, the in¬ 
definite ^te^nal hud retains^ta cne^, and pontbues to lengthen until 
the plant is exhausted. On the other hand we observe, in the Sweet- 
Williamf the Elder, and the Hydrangea^centre flower ofa tuft opens 
first, and the inflorescence b^mos wider and wider, hut never 

elongates or gi*ows out in the centre. 


Fig. 132. 



Fig. 133. 



Fig. ISt- Fig. 136. 



Titt, issr. Fraks of Vfv^tnA Tig, 184. Coapotutd S|*di< end spathe of a PaJm. 

Pin. 188. Spadtssikd qiatba of Cbtta. Fig* 186. C«poakd qrika, withi^alats» <dLMm, 


When an inds^niU inflorescence is elongntod the lowermost 
flowers open first, while if it 9e of aflat-topped or crowded character, 
the outermost flowm open first and the central ones last, as in 
the capitula q£ the Composite. Hence the indeflnite forma of 
infloreacence are sometiines cdUed c^tripS^ or progmsive^ and the 
definite cmtrifligal dr 

4 

Tbere is «a «xe^on to tbo ordinary rtmlari^ is tbe capitula of 
I)ip$aou» (Teaiel), where the floreta opw nnt buiVay up, and then 
proceed both centrtpetally and <^trifbgwy> 
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Forms of Indefinite Inflorescence.—Of the Indefinite Infiores* 
cence the following are the most important forms:—the sjiiks^ the 
raceme^ the corymb^ the umbel, and the eapitulutn. 

Spike.—^The spike is a long simple axis or radiis bearing sessile 
flowers, either standing at intervals, as in the Vervain (fig^ 132), 
or crowded, as in the common Plantain and manj Sedges. 

a 

Several modifications of the spike have distinct names. When 
the rachis bears large, persistent, imbricated bract-scale^ it forms 
a cmt or gtiH>bih, as in the Fi» and Pines. When it is thick and 
fleshj, with the flowers more or less ibibi^dded in .it, the 
term eptuUr is applied, of. which the Aracee furnish examples 
(flg. I'iS) } the same term is eon- 
Tonieotlj retained when this fleshy axis is 
brani^hoo, aa in the Palms ^tig. 184). The 
so^alled spikes of many Grasses, such ss 
WlicAt, Barley, Itye-grass (fig. 1H6), CatV 
iail-grssa, kc., are also compoimd spikes, 
since in place of single flowers the rachis 
hears aptseleU or short axes with several 
sessile flowers. The term catkin (amentum) 
is applied to the pendent, often caducous, 

»)ike<lLke ioflurescence of the Willow, 

Poplar, Birch (fig. 180), and the male in¬ 
florescence of the Oak, Filbert, Chestnut, 

&c .} in these the bracts have sometimes 
one, sometimes setcral flowers * in their 
axils. The flowers in catldnt are usually 
unisexual. 


Fig. 188. 



XUe anS 4«tklni 

of the Siroh. 


Baceme.—The raceni^ diSers from tbe spike in having the 
flowers distinctly stalked, the main rachis b^g unbranched, as 
in the Hyacinth, &c. 

Coryinh.—The corymb is formed when the flowers originate as in the 
raceme, but the lower ones are. raised on longer stalks than the upper 
ones. BO as to brimr them all nearlv on a level, as in Omithogahtm 
187), &o. 

s already noticed, a corymbose inflorescence sometimes mws out 
into a raceme while tiie fruits are ripening, as is seen in many UrudfenB. 
The relation between the two forms, o% more properly, between the 
panicled and the corymbose state of the same inflorescence, is well seen 
in comparing a Catfliflover as fit for the table with the expanded in¬ 
florescence of the same plant when allowed to run to seed. 




Paificla.—A panicle is formed whan the main lachia is more or 
loss branched ^ it is hence a series of racemes on a branched rachis. 
The term panteled is often used in a general sense,* to signify a 
much-branched infloreacence, whether definite or indefinite. 



Umb^Uftte infloTMoaiioe of 


OowpcosA umbel of ^ Corroi> 


tTm1)aL—The umbel is fomed hj a number of single flowers 
borne on long stalks of nearly equal length uising from one point, 
as in the common Ohetry, the Cowslip, &c. In t£e family of Um> 
bellifers, so c^ed from the prevalence of this inflorescenra, the 
umbels are mostly compound --(flg. 140); that is, the flret srt of 
peduncles do not bear flowersv but secondary sets of radiating 
branches, forming umisllulsi, or secondary otalwlB. Infloresoences 
of this general character are termed umbeliaU even when definite. 
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ITmbeU usually bare an inrolucre at the base of the radii, ae noted 
aboTe. The smple umbela of the Onion group are originally encloeed in 
a membranoua epathe. 

Capltulnm or Sead««— The capitulnm le moetly formed by the 
rachia expanding into a thickened mass, eurroundeil by an involucre 
of overlapping Ivacte, preeentmg a convex, fiat, or concave snrfaoe 
(common rce 0 f}picU)f npou which are crowded a great niimb(^ of 
aesaile flowers, as in the fanulies of Compoaitie and Pipeacece 
(tigs» JL41-L4Q). In the Composits there are often; little mem- 

Mg« 141. Fig. 142. Fig. 148. ’ Fig. 144. 



Flip 241. 0«(»ftBlliai ofJieuhicta. 

Fif. 149. Vertlo*! Mottos of Ih** ospituimn of 

Flf. 149. BoeoptsoU of the Diioj with (ho florots moroS. 

Flf. 144. BaoeptsvU of DMdelioQ with w florets revovod; brseOi of (ho 
isToUere reflozed. 


Fig. i46. 



Fig. 146. Section oi a OAritalnm of a Cooipotite plnnt with peieit it^tha bate of the oeatrAl 
i^boler end or the BienliiAi IWuaU SorM 

7i|r. ]4fl. Seetionof n ocapt^ oep&hiiD m a Ooenpatito pUai with a paloAOeotie rcoeptecle. 

branous bractfl at the outside of each flower (figs. 145,146); 

in the Dipsaceffi each flower is auirouzided by a cupcake involucel 
(fig. 142). 

The flowers crowded together in the esfdtnla of Composite are small 
and of various forms, so atengnd as to give the whole the outward aspect 
of a siogle flowery hence this mfioreecenee was formerly called a compoimd 
Jfower, and its involucre a common colffx. 
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The flowen in the capituU of the Composite are called 
and different names are applied to this inflorescence, according to 
the mode of arran^nient ot the florets* In the Daisj, we observe 
a yellow middle dtik and a white or pinkish ray ; the di$h is com¬ 
posed of florets different in character from the spreading florets 
of the ray {fig. 145). Some capitnla are wholly dincaid^ such as 
those of Groundsel (Sendio vulgariti), of Thistle, ; others are 
wholly radiant^ such as those of the Bandelioo, Lettuce, 

It should be observed that cultivation tends to convert tubular florets 
into spr^ing ones, and so to obliterate the yellow disk or eye/’ os we 

observe in the Dahlia, garden Daisy, 

✓ 

Capitula of less marked ohimicter are found in other families, 
where, however, the involucre is wanting; for example, the flowers 
of Clover have a capitular arrangement, as also those 

of many Froteaceous plants {Bunkiia)^ In the Fig the peduncle 
or common receptacle is .fleshy and excavated {8^. 147), the 
flowers being inside and developed centrifugally; m Dor$tenia 
(iig. 148) the receptacle is flat or slightly concave on the top, 
w'hile in ArioearpuM fpd other cases the flowers are on the outsiue 
of a convex peduncle* These forma of inflorescence are only slight 
modifications of the eapUHlnm* Such inflorescences must not be 
confounded with the conea>e top of the flower-stalk enclosing the 
carpels of n pinglo flower, as in the Kose* 


Rg* 147. 


Fig* 



Pl£. 147. of the Kg; the Sowi the mweed 

Pil 148. InSoreieenoe of Derrteiiiej the flower* imMM in the fleebj reeeptooh*. 
140. Oompon^ qmbellete epike ififloneemce of Z^pKone. 


Form! of Definite Infloreeeenee. —The forme of definite inflow* 
cence are also termed ryniow. the term cyme (fig. 150) being 
very general in its application; for it is used in reference to a 
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nouiber of foms more or }esa rMemblmg outwardJj the raceme, 
cmymb, and others of the indefinite type, but all agreeing in 


Fig. 160. Rg. 161. 



DiohAciaffl qr dichiaal cysM of CrfiMrtoit. 8corpioid ojm« ol 


producing; a primary terminal flower on each shoot, and con¬ 
tinuing the subsequent eyolution by secondary axillary develop-* 
ment, the development o£ the lateral shoots being thus more vigor¬ 
ous than that of the primary shoot* 

The loose cymose infloreecence of many Caryophyllace® illustrates the 
definiU mode of growth verr clearly; the primary axis terminates in a 
flower (flgs* IfiO, 1^^)) then oraDches arise lu the axils of a pair of bracts 
lower down; these brandies repeat the process, and their branches again^ 
until the flowering shoot is exhausted 

C^onose inflorescences admit of division into two principal 
groups, according as they are monopodiai or ftffnpodial (see wUe, 
p* 39). 

Uonopodial Cymes.—Each branch of the inflorescence is here 
terminated by a primary flower (flg. 152, i), below which are deve¬ 
loped two or more secondary flowei^aiks, one on each side, and 
each in its turn surmounted V ^ fiower (fig* 152, zx, m, iv). The 
simplest form of this is the dichasium (figs. 150,162), the cyme bipare 
of we French. There is no true di^tomy in such instances, the 
appearance of sut^h being due to the superior development oS the 
siae brwches as compared with that of the terminal one. 

Sympodinl Cymes*—These may be called unilateral, as in them 
the secondary branches of the same degree are developed on one side 
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only: thaa the primary flower-etalk or axis ends in a flower: 
beneath this arise not two branches, one on either side, as in a 
dicbasiam, bat one only, this one being terminated by a flower like 
the primary branch and giving off a tertiary bmnch as before 
(fig. 153). The flower-stalks here appear to be opposite to the 

Pig. 153. . 



Fig. 164. 


jmvi B 1 B iFMir 

IHagnra ilhiMlAf dmlopflMtrtof ofraoM InflomMoag. 

Fig. 163 ft floboM diAififtl ejme; 169 ft mopodiil woorj^M 9jm0, lha dottad Ifm 
iadioftte ihft npDTMMd briM^: ii. lA ft ftggju>bftft» c^aft. Odo oi Um Ittml 
biftodM* ftt Iir£i ftbovtiTe. 

bracts; but tbe bract in this cose belongs not to the flower^stalk 
immediately opposite to it, which is a primary formation, but to the 
secondary flowernstalk which springs ito azil« . 

The subsidiaiy fiower-stalks are sometiroes dsTsloped all on the same 
side when the i^orescence bmmes euried from the grester growth on 
one side than on the other. Such cymes are called tcorpiM eymea (fig. 
161). At other times the subsidiary pedicels ca fiower-stalks are de- 
Teloped alternately, first on one aide and then on the other, when the in* 
florescence has a s^agshape. When the main rachis is a sjmpode (p.S9)p 
and the flowers, insteaa of being all on one or <m two opporite sides, are dx^ 
posed spirally, the term hMtoHl cyme is giren. In these forms of cyme one 
of a pair of peduncles is genendly syMmatieally suppressed, and this 
happens sucoeea?ely on one side ii the miun laohis of the inflorese«ioe, or, 

Q 2 
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M haft bean ftaid, altenately, now on thu nde, now on that. This mun 
rachis U therefore not formed hj one contanuously growing shoots but bjr 
a ftttccesftion of Blit>ot 0 of ditferent generations plac^ one over the other 
in definite order, thus farming a (see onU, p. 39). In this manner 

we maj hare ^toaU or ramnoBe tympodial eymM closely resembling, on 
a superticial inspection, spikes or racemes. If tiie bracts are present the 
true nature of the inflorescence is apparent, b^ause in that case the pe¬ 
duncles are on oppotiie ntU of tho axis to the brads, as inHeHanihenuim. 
It often happens, however, in these cases that the bracts are wholly 
wanting, as in Borapnaceo, in which the scorpioid cyme hos been attn- 
buUul to repeated fijrking oi the growing point; but the sympodial theoiy 
is the more probable. ' 

Forma of Cymes. —The form of the cyme is sometimes further 
hidieatcd by such terms a (flohose ryms, a lintur ct/ms, and 
so on. When the flowers are nearly seHsilc, forming a dense flat- 
topped bunch, such as we see in the Sweet-William and other 
species of Diantlius, the term fasciculus is sometimes used. Where 
a cymose tuft of only a few flowers, crowded together in this way, 
occurs in the axil of an ordinary loaf, the inflorescence is sometimes 
called a ylofnernlus, as in many of the i^biatm. 

Compoimd Inflorescence.-^ome plants, especially berWcous 
perennials, have compound injlortsccncs, wherein the flowering regiou 
of the stem appears to be composed of a number of distinct mflorcs* 
eences arranged on a regular plan. The plan of the ramifleation of 
the main axis mhy be the same as that of the individual inflorescence, 
as in the UmbeUifera), where both the primary and the secondaiy 
umbels unfold centripetally; sometimes the separate inflorescences 
are arranged in a different form belonging to the same class, os in 
tho case of the umbellate collectioa of spikes in certain Grasses 
{DigiUitia^ flg. 140X 

Mixed Inflorescsncs. —In other cases there is a mixed condition, 
since in many Composits the indindual capitula are centripetally 
developed, while they succeed one another on the main stem in a 
centrifugal or cymose order; in the Labiatas the cyihose ^axillary 
glomcrules (which, occurring opposite to each other, form vcrticiU 
Icakrs or false whorls) are developed from below upwards, the main 
stem being indeflnite, and they are often crowded together above 
BO as to form a kind of compound spike. 

Tne general facts of the morpholi^ of the different forms of inflo- 
rescence are thus seen to be conmrmwe to the laws ruling the develop¬ 
ment and ramification of the stem, as already expluned. 

The different modes of infloreacences often pass one into the other, and 
such inflorescence as scorpioid cymes may orwnate either in the manner 
above desmib^ or, very rarely, by direct fowng of growing point 
[Warming]. The dii&rence between a dichotomy of the growii^ point 
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End Ut«ral raToificEtion ia not fundamental; and, ug^t true dicho¬ 
tomy* exists it is rare for the two ^visions to developed in the same 
maimer. In some scorpioid cymes one dirisioD becomes a flower-bod, 
the other repeats the ramification of the axis. 

UodiflcatioHfl of tho InfloroBceiioo. —In certain cases we have 
the normal condition of the ipflorescence greatly disguised, os in 
foUaeeotts pedunclf^^ and*in oases of wbat is o^led as 

also whore the flower-stalks are apparently removed from their 
usual plane by adhesion of various kinds and degrees. 

In many Unds of Ctuiut^ as 


already noticed (p. 38), the stem 


Fig. 166.* 


fig. 166. 




IP* 

assumes more or less the outward 
aspect of a leaf; and when a 
flower springs from such a stem, 
it looks like an abnormal growth i 
but it is really produced from 
the terminal or axillary bud of 
an alor'ive branch. In the 
Butcher'a-broom (ifuscus, fig. 

165) the single branches or pe¬ 
duncles are flat leaf-like plates, 
and bear tho flowers in the axils 
of little scales or reduced leaves 
which arisethe upper surface, 
seemingly from tho midrib, of a 
leaf: but tiiese /olui€e</uJt peefun- 
clen grow from the axils of scale- 
like leaves (tig. 166 *). In Xt/lophylla (flg. 15C) wo find compound 
foliaeeoui peduneU^ consisting of a lai^ leaf-like tranch bearing 
numerous flowers on its margiuB, arising there in the axilr of bracts. 

liueiaiian is usuallv an abnormal condition, coasUtiDg of the develop¬ 
ment of a laipe number of buds in close approximation, and the conse- 
uent congenital fution of a number of peduncles (or in some cases leafy 
ooto) into a solid mass, beariog the flowers on the borders. It produces 
the crest-like condition of the flower-stalk of the garden Cockscomb } and 
converts a paniculate inflorescence into a ribbon-like axia 
AdhecioH, or want of separatien of the peduncle ttom the leaf or bract, 
produces an appearance as if the flower spiang from the latter, as in the 
case of the I^me-tree. A similar union or, rather, lack of separation 
between the flower-stalk and the branch, the former being in sueb cases 


lU. FoUsoeoai pnlutwles of Evm* 

arK/#a/«#. 

TisL 16S. Foljtoeou* Sowiiriiiff braaob of 


X 



&C., the inflorescence is in reality terminal (as mav readily be seen 
in the young state); but as mwth goes on it bends downwards into 
nearly a horuontal pwtios, while the axillary bud next beneath it deve* 
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lope into a ahoot whieb emumwi a rertieal direetioDt tbua oceapjiiig tba 
poMticm of the iofloreecence. Sucb brancbea are eaUed Frenob ootaoieta 
uatuping iMaiicbee, lo a few caeee abeolute partifitm of Ae grotpi^ poinC 
haa Deen ol»erTed«-oiie dhidon forming a tendril or an infloreacenee. the 
other forming a new vegetatiTe axia^ aa in VUit vulpina obeerred by 
Warming. 

Duration. —The infloreecence, lik6 the leaf, Tariea in ite duration. 
The staminal catkins of the Amentacem, sudi as the Oak, Har.el, 
Poplar, d?c., fall off ae soon as the pollen is discharged from the 
stamens, and they are called eadneouf. In many cases the inflo* 
rescence, or the individual peduncles, separate by a disarticulation 
when the fruit is ripe, as in the Apple, Cherry, Ac.; the term cfe- 
ciducuB is then applied. In the Bose we observe the dried-up fruit 
long remaining, use the cones of Pirs, Ac., after the seeds have 
become matured; these are pBnutent. Sometimes the peduncles 
undergo expansion during the ripening of the seeds, so as to form 
part of the fruit; such an inflorescence or peduncle is called ex^ 
crBBceni, The Fig, the Pine-apple, and other fruits are formed of 
excr43cmi ivjlorue^nea the Cashew-nut {Anacardium) has an 
exerBBcent pedwieU, 

Characters afforded by the Inflorescence. —For descriptive pur¬ 
poses the inflorescence must be treated as the ramifications of 
the stem, notiug also the number of tho flowers, their mode of 
expansion, and other peculiarities as explained in the foregoing 
sections. 

p 

Beet 7. Thx Flowsb. 

The Flower, the characteristic reproductive apparatus of the 
higher plants, consists of no new elemeuts superadded to the fun¬ 
damental organs of the vegetative regions, but is merely au assem¬ 
blage of these organs modified in certain essential particulars so as 
to fit them for exercismg new functions. A flower is a modified 
shoot, in which the intemodes of the stem are seldom developed; 
while the leaves, airang^ according to the general phyllotactic 
laws, are more or leas different in form and texture, and have part of 
their tissues developed into more highly specialized products, dis¬ 
tinguished both in anatomical and physiolc^cal characters from 
thi^ associated with vegetative leaves. 

The theory of the constructi(m of the flower rests upon proofs derived 
from various sources, such as Urytolopp, or the study of exceptional 
gxwths. The atrong^t confirmation <A the views nrismg out of the 
servation of such eases is obtained by comparaiipo monAok^f by the in- 
Umal and by the tnvHtifoiwm of progrtmte aeodopment^w ^ or^ 

ganoffony,” which latter supplies a clue to the oripnsl anceetral form. 
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We in* 7 ) in tlie flrat pUee, remei^ npon whet i$ tenght bj the study 
of development. Flowers ere common in which the orgene iteDd in 
regular cirelei^ end in which the organs of eech circle agree in colour^ 
sise, end so on; but in mesy cases we find devietionfrom regularity: 
the arnuigement of the orgioM becomes changed, end the parts of parti*- 
euler drdes become more or less di&rent amon^ themselree-HM, for ex¬ 
ample, in the flowers of the Pea-tr^ of Labutm, &o. But when we 
examine the buds of these ^flowers in a veiy young state, we often, but 


f mrpose, at a later epoch. In didynamous stamens, for example, the 
ouger pair do not exceed the others until a late perioa of thrir oeraop- 
mont. 

TranaitioiLal Foraii. —The original unifonnitr and homogenei^ of 
the organs of flowers are not always so oompletely lost in the maturation 
of the structures, that the different eeconoaiy types of oigans, sep^, 

E etals, &c. become entirely distinct. The study ot compsraare morpbo- 
>gy reveals many cases of traositioo from one kind of organ to another, 
illustrating, in a very interesting manner, the doctrines of mo^ologr. 

In Caly<^Uhu8jtori<ius and the Camellia the numerous pieces ox the 
floral envelopes present a spiral arrangement, and it is impossible to find 
a distiuct Ime of demarcation between the bracts, the calyx, and the 
corolla. In species of C f fnut aod.BiipAorMa, the coloured bra<^ of the 
involucre assume quite the aspect of a colour^ calyx or corolla. In the 
White Water-lily (NympA^)^ a transition between sepals and petals is 
seen in the segments of the calyx, which are green outside and petaloid 
internally, while we have perl^ly potaloid sepals in many flowers, as in 
Aconites, Larkspura Ac., and particularly in the showy bulbous Mono- 
cotyledons bammonly cultivated, s.p. the Lily Tulip, Crocus, 

&c. 

In the Wateivlily {yyn^ph<Ba) we observe a gradual tronrition between 
pet^ and stamens, the mtter appearing first as potaloid plates, with anther- 
structure on the edges. In Canna it ts the ormnary rule for the stamen 
to be a kind of petiu bearing an anther-lobe on one upper e<^. A more 
or less expandea petaloid state of the filament is not unusual, and in the 
Mistletoe the stamens are fiat, leafy organs, with the pollen developed in 
the parenchyma of the inner &ce. 

Toe stamens and pistils beinc so diametrically opposed in their phyrio- 
logical characters, we naturally do not expect to find any transition 
between these orgras in normal flowers, though in monstrous develop¬ 
ments such transitiozifi are freoiAnt. 

Teratology.—^Tbe study of X6ratology,the interpretation of excapiionsl 
growths by reference to laws of development more or less interfered with 
by external ageocy, is very instructive in regard to Moipholc^. In the 
exceptional jnoducts of nature or, still more, of art, we find illustrations of 
almost every possible kind of the general proposition above mentioned. 

Plgrllody*—Cases are not nwequeDtiy observed where the entire 
flower is replaced by a fssdele of green leaves, especially in the Alpine 
Strawberry. In wet seasons it is not uncommon to flna flowers or the 
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White Cloyer ^itb more or fewer of the organa modified in this way, the 

K * dl, one or more of the atamena, &c. appearing in the form of green 
yea, occaeionaUj compound and temate, aa on the stem below.^ In the 
Double Cherry of gardens, the place of the piatU ia often occupied by a 
pair of gmn leayea; in tlie Fraxindla a cirde of greon leavea naa been 
obaerveo in the place of the ova^. 

Sabftatntion and Ketamorpnosei. —Almoat all polynetaloua flowers, 
and many gamopetaloua, are capable of bein^ doubled by cultiyation, 
that ia to say, the number of petals may be increased at the eanenee of the 
atamena, or of thoae and the pistila. For example, the Wila Rose haa 
but live petals, and many ataiuens and pistils, but in our garden Roaea 
the numerous atamena and pi»tils are often alt^ther repla^^by petals. 
In many cases intermediately formed atructurea exist in eucn doaUs 
flamn \ in the double early Tulip, for example, we almost always find 
nionatroua organs, half-petsJ and huf^tamen, and eyeti balf^tamen and 
half-carpel; same may be obaerved in double Pinks and Carnations. 
The ovmoa have been seeu bearing pollen, while it is frequent to find the* 
stamens bearing ovules. IlIuMtrauons obtained in this way might be 
multiplied ad infinitum. It sliould bo observed, however, that in double 
fiowers we frequently find not only all the ea^ontial organs replaced by 
petals, but an actual of the natural.number of organa, as in 

liosea, (^amclliaa, double Iteltbdils, &c. 

Prcfliflcatioil*—‘In the last place, we may advert to the phenomena of 
the abuorm^ evolution of buos within the limits of flowers. Cultivated 
Rosea sometimes aeiid out a leafy shoot from the centre (prolification), 
the terminal bud not becouiing arrested as is natural; on Apples and 
Pears we occasionally aee one or two leaves growii^ out from the 
STunmit, from the same cause. In addition to this, the organs of tlie 
flower may assert their foliar nature by pioducing flower-buds in their 
axiby like atem-leavea. This has hev>n olmr\*ed in tire case of the petals 
of Celadrttf tamdem, and also of Garkia efc$^ans, and occurs aometimea 
in garden Roses*. 

Those general obaervationa will serve to show the essentia) homology of 
all the lateral omns of flowering plants with ordinary leaves, and more 
especially with the Taginal or leaf-ecale portion of the leaves. The laws 
under wliich varieties of form See. are produced within the limits of the 
flower all Bubstantiate the same genenu principles. 

Farta of the Flower.—The parts of flowers ore:—the perianthf 
coneisting of (1) the forming the calyx, (2) WepetaU^ forming 
the cc/rolla, and enclosing (S) the stamens^ forming the andrcecium, 
and (4) the carpels, f ormin g the pistil oifgyrutcium. That portion of the 
peduncle from which all these organs spring is called the receptacle or 
thalamue; it seldom has the internodes mach developed, but is more 
or less expanded borisontally. It ia sometimes convex or conical and 
elongated, and sometimea concave. When it forms a flattened 

* A gcnsral revisw of thaso abnormal or unuaiuil formations, and of the 
infsrencss that may bs derivod from them, is giron in Pr. Mastm' ' Vsgetalflc 
Temtolog)’.' publi^cd by the Bay Society. 
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iur&oe above, ite cratre corresponde, of course, to the apex; and 
we majr thus saj that the above-named organa succeed each other 
from without inwards, or &om below upwaisis. 

The accompaaving diagram of the floral 
whoria (fig. 167) illuatratea the theoretical con- 
atruction of a perfect and ajmmetriciJ flower. 

Here ^e iutemodea are imagined to be deve¬ 
loped iMtween the separate circles of the flower 
—an anangetnent which does occasionally occur 
in nature, as in Capparids, PasnoD-flowen, &c. 

interior and Posterior portiosa of the 
Flower.—All axillary flowers arise in the 
angle between ,a bract or leaf and the atom; 
from this is taken the rule as to the relative 
position of organs in describing flou'era. 

The side of the flower next the stem ia 
the or poitmor part, that next the 

bract the anterior or lower; and in the dia¬ 
grams or ground'pUns used to reprosent 
the construction of flowers, it is impor¬ 
tant to mark the places of the axis and the 
bract, the former beiug represented behind 
by a. 0» the latter in front by an ^ or p^ud by iat^nodua 

as in fig. 180. 

Where flowers are solitary ood termhtnl there is no proper back and front; 
but In plans of these, the position of the last leaf or bract, and specially of 
the bracteolea, should be shown. If, with a flower of four sepals, there is 
a pair of bracteolea, the two lowermost sepals are antero-posterior (fig. 107, 
p. 96 ); but if thore are two pairs of bmctlets, the two uppermost smls 
are antoro-posteiior. Allien bracts are suppress^ as in the Crtwi^^e, 
the position of the floral oigans may bo determined by their relation to 
the parent stem. 

Arrangement of Farts.—The parts of flowers being phylloines, 
their arrangement corresponds to that of stem-leaves. Soznetimea 
they are truly wborled, while at other times, especially in the 
calyx and corolla, they are arranged in spiral cycles, and are 
dtvelopod oaceetsivtly on the ^ or f plan, but reduced into apparent 
whorls by the absence of mtemodes. Such flowers are called 
ficyclic\ a nd where some of the parts of the flower are arranged 
spirally and others in a verticillate manner, the term hemieyclie is 
given. 

In such a calyx as that of the Rose* the sepals are imbricated on 
the f plan (^. 16£kl60). In the ternary floral envelopes of many 
Honxo^ledoos we find illustratioos of the i type. Sometimes the spiru 


Kg. 167* 
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amsgement ia still more s^ent, especisDj wheie there exist greet num¬ 
bers ^ s particular kind oigai^ as in the mixed petals and stameDS of 
y^nuthaa^ and the mnltii^e pistils of JjamnicuhiSf MoMcliOf &c* In Caljf^ 
c<nUku$ all the organs follow on in a continuous spinu* 

In other cases ti)e flor^ organs are ilmlopea mmUanetmdj^f when a 
true whorl is produced 


Fig. isa 



fig. 1S6. <klj% of Um Booo: Um «Qnh«niadkeW ths wgatBoe of tho popilaOraok wlihooi 
iQwordf* or from bo)o« upwards. 

Fig. IM. Bootioii of ihv odyz of tho Bmo; tb# uombm •• in Ibo prooodiiigngvo. 

Kiim1)er of Farts.—According to the number of parte in a cycle 
or apparent whorl, these are distinguished as dimer<nt$ or binary, 


Fjg. 100. 

O 


I 



Big. 161. 



Fig. ISO. IHignaof tb«*} ipM orfBagrinwnf of the porti oftha apwr with btecS sad 
kteni bmuolet; O the fituslios oftbo uti. 

Fig. ISl. DkgreB or grotukd-pUsoftlM l*sumt Sowor of Uw ToUgi 
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trimemti or iemaiy (fig. 161)t or and 

iamercui or jamofy (fig. 162). l^e ternary arrangement U ^ far 
the most common in the MonocotyledonSi the quinary in the Dko* 
tyledons. 

Most frequently the calyx and corolla hare Ilg. 162. 

ao equal number of parts; the relatiTe num¬ 
ber of Oigans is prone to increase in the stami- 
Dfd circles, and still more frequently to dimin* 
in the earpellary whorL 

Alternation or Superpofition.—In the 
majority of cases we find the organs of 
eoon successive whorl developed alternately 
w'ith, and not super- or anteposed tO| those 
of the preceding circle. 

From this the whorls would appear to re¬ 
semble the decussating wborla of true learrs, 
rather than regularly succeeding spiral cycles. 

Wo have seen that these decussating whorls are closely related to the 
spiral cycles (p. 48). More^iver we find in the very numerous cases of 
flowers with tlie organs imbricated in the bud, that tho spiral arrangement 
is vejy evident, ana the yhorled appearance presents itsdf only 
expansion of the fiower. Now, ii tha^ or { cycles succeeded regularly, 
the oxgans of successive cycles should be superposed and not alternate, as 
indeed they sometimes are, e. g. Sabia. A» de Ju^wieu has supposed that 
tho organs are arranged on the spiral Qpe in all trimerous and penta- 
merous flowers with imbricated mstivation. Inspection of the diagrams 
in a former page (46) will show with how little displacement the organs 
of such flowers may be arranged on this type ; and there is much proba¬ 
bility that the alternation of spirally arranged cycles results from some 
such cause, while the alternation of organa m flowers with valyate test!- 
vatioo is referable to the same laws as the decussation of whorls of leaves. 
The exceptional case of opposition of organs will be explained presently. 

Typical Flower.—The typical flower in the diagrams (figs. 157, 
162) consists of four circles of organs equal in site and number of 
parts, and with the parts regularly alternating. A flower thus pre¬ 
senting all the whorls is c^ed eompUu or 0 ucyelie ; the organs 
in each circle being similar, it is regular; and the number of organs 
in each drcle being the same, it is moreover isomerous. 

Kodificatiou.—Almost every kind of deviation and combination 
of deviations from this ^pe are met with ; but the modifications 
in the number, arrangement, and form of whorls or parts are refer- 
aUe to distinct causes, such as1. Alteration of the number of 
drcles, or of the number of otgans in the circles; this may arise 
either from muUiplieation^ ehorisis^ snarion, or interpotiHon, or from 
suppresticn or aSortwn of parts. 2. Union of tM oxgana; this 
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mBj be merely coftleecence of the margins of organs of the same 
whorls (cohesion), or confluence of normally distinct whorls (ad^ 
haion). These soiled unions are generally the consequence 
of arrest of development, owing to which, parts usually separate 
in the adult condition remain inseparate^ 3. Unequal growth or 
degree of adhesion in the oi^ans of paificulor whorls, producing 
xrrtgtdariiy. 4. Irregular groulh either of the receptacle, or pro¬ 
duction of outgrowths from Tarioua organs by cnation. 6. bub- 
stitution of one organ by another {mfUiinorphom)* 6. Superpoti^ 
Hony whore parts usually alternate are pl^d eppo^ite^ or, more 
correctly, ore superposed the one to the other. 

Dt, a. Gray Las fumiihed an interesting illustration of these laws of 
modification, from a family (Crassulacece) in which diffl^rent kinds of 
deviation occur together with examples of very symmetrical flowers. In 
Vrauula (tig. 1^) is found a symmetrical pentamorous flower, with flvo 
sepsiH, five petals, five stamens, and five putils, all regularly alternating, 
and omy slightly contluent at the base. In TilUta some species Lave four, 
some only throe oigans in each whorl, but the flowers are still regular and 
sjmmetncal. In (Stonecrops, See.) the flowers of some species 

are pentameroua those of others tetramerous; but here the number of sta¬ 
mens is doubled oy the introductiou of an entirely now circle of these organs 

Sochea has the margins of iU petals slightly cohereni, 
while in Orammanthei the petals and sepals are respectively aoherent 
more than halfway up. Cotyiedun has eohermt envelope, and a double 
series {muU{f)lic(Uion) of stamens aa in SedMn, to which is added an atU 
h^rence of the stamens to the tube of the corolla. In PMhonttn the five 
styles are cohereni firmly together below, while in some eases its petals 
are iffpp^iced. In Senwcrvicum (Houseleek) the number of sepals, ^tals, 
and pistils varies in diflerent speaes from six to twenty, and tee stameus 
from twelve to forty. 

Pleiotazy, or multiplication of the number of whorls, is very 
common, especially as regards the stamens. In tbe trimerous 
flowers of Liliocem and Ainoryllidacea) there are six stamens stand¬ 
ing in two circles of three. In the Poppy family the tetramerous 
circles are still more multiplied; and in the Ifose, Buttercup, &c. 
we have further oxnmplea. When the number exceeds three or four 
circles of one kind of organ, the organs are said to be indefinite in 
number, and the verticiUate arrangement becomes very indistinct 
in the opened flower. In the White Water-liiy [Nymphaa) \vo 
have multiplication both of petaline and staminal circles ; and in 
Maynoliay lianttneultUy &c. tne pistils are much multiplied, exhibit¬ 
ing in these a distinctly spiral arrangement. 

Multiplication of circles occurs abnormally in the double fiowen of 
gardens, in which we often find &r more organs than exist in the normal 
state, BS in Uafibdils and other flowera where the organs are naturally few 
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in number. TfaemtiltiplicationiiitbieeaedUofteQdueto^raiiiMfeecAofw^ 
the pextB being superpoeed to each other. Each part ao aSeeted divides 
in a direction parallel to ita surfaces into two or more parte. If the 
superoumeraiy part is an outgrowth from ao alreadjr formed organ it is 
said to be formed by tnation, , 

Fleiomorji or moltiplicatioti of tho organs in particular whorls, 
occurs in a number of dowers, and depends on different causes. 
Sometimes the multiplication is effected by collateral chorieic^ or divi¬ 
sion at right angles to the surfaces, a pair of stamens, for example, 
standing in place of one; in other cases the oigan is divided panulel 
with the Surfaces into an inner and outer part or into a fasciculus of 
organs. The cases of collateral chorisit are explained by the circum- 
stanoe that the stamiual leaf, in these cases, as in an ordinary lobed 
or compound -stem-leaf, becomes subdivided and forms a lobed or 
compound stamen^ In some flowers (as in many Ericseem) there are 
ten stamens in one whorl, while the sepals, petals, and carpels are 
pentamerous; in these cases the five aaditional stamens are formed 
subsequently to the others. This mode of multiplication of parts 
is called interpoeition. 

Suppression, Abortion.—In describing the phenomena of dimi¬ 
nution of the number of circles or organs of flowers, it is convenient 
to distinguish between euppreemn or total absence, and abortion or 
partial absence, when the organs are represented by imperfect or 
rud i mentary' structures. 

A complete flower possesses a calyx and a corolla; the corolla, 
and even the calyx also, are wanting in some flowers, which are 
termed incomplete ; when the corolla alone is wanting, the flower 
is apeiahue] the term naked is occasionally applied to flowers 
without any floral envelopes. 

The term dichbrnydeoHe, having calyx and corolla, mmoehlamydeomf 
having calyx alone, and aetdamyaeouey destitute of floral envelopes, are 
used by somo systematic botanists in pl^ of the above. These conditions 
are not very secure bases for ^tematic divisions, since it is not upeommon 
to And apetalous plants in Orden having ordinarily eomulete flowers, as 
in the Oaryophyllacea {Sagina^ Ac.): the apetalous conmtion, however, 
ie constant m a large number of Orders, and familiar examples occur 
in the Nettle frmily, the Chenopediacese, the Amaranths, Ac. Achlamj- 
deous flowers occur in the Willows, CfafidricAs, Ac. Some flowe^ then, 
are inoomplete by ahortion, in which case they are degenerate eonditione of 
a more perfect type, or they are incomplete by suppression, when they 
are ^ioally of a relative bw degree of organization. 

When meniial organe (stamens and pistils) of both kinds are 
present, the flower ii oall^ horn^hrodde or bisexual (this condi* 

tioD is indicated by the sign ^). It must be remembered, how- 
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erer, thBt the tem hermaphrodite is xised in it# morphoIogicftI» not 
in physiological signincance, for many flowers nermapbr^te 
in etractare are practi^ly nmiaezoal in fanction* In many plants 
one of the circles of essential organs is suppressed^ so that a given 
flower has only Itamens or only pistils; such flowers are termed 
lAnueafwil or diclinous, * The nnisezual flowers are called respec¬ 
tively tiaminiferous or ma2s ((f X pittillifercun or fmale ( $ )• 
When flowers of both kinds occor on the same plant, ^s is cidled 
f»on<r(;icu« ^Oak, Birch, Vegetable Marrow, &c.); when they are 
on distinct individuals, the plant is termed diacious (Hop, Willow, 
Bryony, <fkc.) \ when, as in some oases, the imperfection results 
from a kind of r^ular abortion rather than total suppression, and 
the same plant or species exhibits at once ataminate, pistillate, and 
hermaphrodite flowers, it is termed polyffatnous (ParietariOf mejiy 
Palms, Maples, dkc«)« Some plants b^r neuter flowers, desti¬ 
tute of both stamens and pistils: such is the case naturally with 
the outer florets of many (^mposites, and it is constantly seen in 
the garden Snowball ( J^ibumum OptUus) and Hydrangea. 

The or wniecxwil condition is often typical and hsTeditsxy in 

certain families, such as Amentifem, Ac.: hut cases of diclinism occur 
not unfrequently in ozceptional genera of mmilies the jnajoriQr of whose 
genera are bisexual, as in Hasem among the Liliaceas ; or in exceptional 
species (by abortion), as in Zycinu dioiea; sometimes it occurs by abor¬ 
tion is species normally possessed of perfect flowen, as in Asparague. 

Arrangement of Farts.—The suppression of an entire circle 
renders a flower unsymmetrioal; for when the corolla is absent, 
we And the stamens commonly tt^erposed to the segments of 
the preceding circle, as in Chenopodium; but this is in accord¬ 
ance with the normal type, as the stamens should be superposed 
to the sepals, the intermediate petals (here suppressed) alter¬ 
nating with both« Not unfrequently we And abortive organs, 
such as sterib filaments or glands, of various kinds forming 
circles which restore the symmetry of apparently unsymmetricu 
flowers* 

The cases of unsymmetrical condition^ ariring from the supemdtioii of 
the organs of sucot^ding whorls aie expired by some entirely % wppree^ 
iim or abortion ; others more correctly rei^ some of these cases to eKoritis. 
In Oeraniufn we find edtemating with the petals live little glands which 
must be reg^ed as abortive stemens, since in the succeeding whorl the 
five stamens alternate with these and stand in front of the petals; the 
five innermost and longer stamens, again, are superposed to the glands* 
In Ef odium the outermost row is represented by glands, the sec(^ row 
hy sterile filaments, and only five perfect stamens exist Much the same 
conditions occur in the Linacem. On the ground of such &cts as these, 
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tbd vaperpoaitioB of the etemeos to the petele ia Khamoeceft. the Vise, 
ic, hee bm ex^demed hj mppoeiiig a eirele of etameas to mto been 
ettgpreeeed betweea the peteU end the <>Tijrtin g atamens. BoTeral recent 
wnters attribute the etamene of Bhamnaoen to choriaU of the petala 
with euppreeeion of the true atamena, extending the same expUnaaon to 
Bjttaenacea and the Vine, where the true etatnens are remeenM 
etme rudimente or glande tfUhm the existing etameiia. In the Frimroee, 
according to Ffefier, the petals originate from the backs of the stamens, 
though in other eases it would seem that the stamen arises from the petal» 
In P^ulaceas the opposition of the stamens to the petals maj, however, 
be a result of suppression; for in &ifno&i# we find fire lobes on the throat 
of the corolla alternating with the petals, while Z^machia cOiaia has 
five sterile filaments in addition to fire perfect stamena 

Ismueiy, Anisomery*—Suppression or abortion of part of the 
organs of one or more circles is, as has been said, a very common 
cause of want of symmetry. Iliis occurs by far most frequently 
in the carpellary circles, as might be expected from the organs 
being crowded on the point of the receptacle (multiplication of 
carpels occurring, on the other hand, where the receptacle is un¬ 
usually develop ^); the stamens exhibit it not unfrequently; and 
it is observed also in the petaline whorl, and even in the calyx. 

Symmetric^ flowers maybe either dimerous, trimerous, tetnmerons, 
or i^tamerous throughout,* and when the organs are equal in all the 
drdee the flowers are iwnerous, if not so they are amsomeromi thus 
we have isomerous dimerous flowers in OircM (fig. 103) and Surintfu 
(fig. 161), isomerous pentamerous flowers in CVomm (fig. I02),1>eibre 


Fig. 103. Fig. 164. fig. 160. 



m 

.Oronnd-ptsB of the S^mmaf flowtr of Otnmi x w p w M nti the breeK 
Pig . IM. Oroitfid-f^Am of the Idlao. wilh S-m«?oue oirdee: the brmot; e, o, breeteolee. 
PC. 1S6. Oround-^ea of e Ubiete dower, with didjuauNW etu&eoe; the pofterior one 
(doaiS>nMM«d. 

referred to; but, generally speaking, one or other of the whoris exhibits 
partial suppression. 

It is rare to find the sepals partialb^ suppressed: perhaps we may con- 
rider this to be the case as regards the limb of the sepals in such instapees 
as the pappus of Bideiu. ^e corolla exhibits partial suppression in some 
Legummoea, where, although the plan of the flowers of the order is 
pentamerous, in Amorfha only one petal exists; a trausition towards 
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this occurs in other genera of the order^ where, indeed* the four petals 
here euppreseed are generallj coomderablj smaller. In the La^pure 
(2)a(pAminm) one pehd is constantly luppreaeed* while the others are of 
irrwular form; and in Aconite three out of the fiye petals are inconstant 
in their occurrence, being, eren when present, mere petaloid ecales. 

The stamens are moatly womeroMs, with either one, two, or more whorls, 
when the floral envelopee are regular, although there are well-known 
exceptions to this. The suppression or partial abortion of some of the 
stamens is most common where the flowers are irregular. This sup¬ 
pression is well seen in the irregular monopetaloas Ordere, where we find 
curiously graduated iUostrations of the phenomenon. Thus, in the Scro- 
phulariane, belonging to the peoUmerous type, there are usually hut four 
stamens, but Verboicum has the fifth fDOt always fertile); PerUsfemon Las 
four perfect stamens and a sterile filament \ aD(f in Serojyhularia the fifth is 
represented by a scale in the upperside of the corolla. In Veronica three 
art' suppressed, and only two remain. In the Labiat® (fig. 166), again, 
one stamen is ordinarily suppressed \ not unfrequently two of these appear 
as sterile filaments; and in SaMa^ Monarda^ other genera only two 
stamens exist. 

Either muUiplication or tupproteion is almost the rule in the carpellary 
circle, the isomerous condition being rather the ex<^tion. Six carpels, 
or a double circle, occur in the 3-morous flowers of Trigloehm (fig. 166) j 
and we have mentioned the occumoce of five carpels in the pentamerous 
fiowers of Crasiula and Sedum ; in the nearly lulled* 8/ixilragnce® tlie 
carpels are usually reduced to two. In Areliaceie, AraKa has fire car- 
pols, ditterent species of Pannz three and two, wliile in the allied order 

a 

Fig. 160. Fig. 107. 



Umbellifene the Timber 2 is univereal in the carpeHaiy circle, although 
all the other circlee remun pentaraerous. In Rosace® we have almost 
every conceivable condition; f<^ while multiplication takes place to a 
great extent in i2osa, Fragarioy and allied gene^ the normal nre carpels 
occur in Spiraa and the Pomeceous suborder; in Affrimonia the nnm^r 
is reduced to two; SangitUorba has two or one; while in the Drupaceous 
suborder, in Pmw &c., only one carpel regularly exists, a cc^ition 
which is the rule throughout the related extensive pent^erous order 
Xxgrui&inos®. In Ranunculace® the number of caipels varies much. In 
B^beride® the outer circles are 2-merous and the carpel is solitary 
(tig. 107). Suppression of a portion of the carpels is almost constantly 
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fband in tbe monopeiabus Orders, where we seldom haye more 
two. 

Suppression of oif^ans becomes excesdiDjj^ly striking when associated 
with suppression of entire whorls. Thus in CaUitru^ the floral enve* 
lopes are wanting, and while the pisdl indicates tbe tetmmerous type, 
tiiree stamens are suppresaed, so that the perfect flowers consist of one 
stamen and one pistil, and the imperfect Sowers often met with are com« 
posed respectiyely of a stamen and a pistil. The latter condition occurs 
also in the greatly'reduced flowers of our native species of EufAorbia, in 
which the involucre encloses one naked female flower, consisting simply 
of a pistili and a number of naked male flowen reduced to the ccndiuon 
of a single stamen (see Euphorbiaccse). • 

A cunoua kind of regul^ supprea^on, not interfering with symmetry, 
is so Ill cti Dies met with, where too typical pentamerous condi^on is re- 
plac^ed by the tetramerous, either in flowers or the same plant or on diiferent 
individuals of the same species. Thus, in Hula, in some species of Sidum. 
and some Aleineaf the liowers have the organs sometimes in circles of 
lives and sometimes in circles of fours, without any other accompanying 
deviations from the character of the species. 

Congenital Union or Inaepmtion.—Union of the 0 Tmn$ of the 
flower consists either in cohf^sum of the parts of a whorxwith their 
fellows, or in adluiioi^.oi organs of one whorl to those of another. 
Both occur in almost eveiy possible degree. It must be borne in 
mind, however, that these terms are often applied to cases wherein 
there has really been no union of previously disunited organs, but 
a want of separation between parts origin^Iy uniform, but which 
in other oases become in process of growth disjoined. 

Oo/iafion occurs in the calyx, producing what is called a gamoi^palom 
or syimpalam calyx; also in the corolla rather less feei^uently, furming 
a ffamopetahui tyntpetahw corolla. With these terms are contrssted 
poti/itepalous and powpkahut (or dwly^^ep^peUilout)^ used to indicate that 
the sepals and petals are diHinci^ lus. not coherent. 

' In tbe Vine the petals cohere abov^ while they are distinct below, 
and the fiower opens by the separation oi the corolla from the receptacle; 
the sepals of EiA»ehtmia are entirely coherent, and fell off like a cap. 

Union is leas common among the stamens; but in some Orders they 
are coherent by their fllaments into one piece {monadtlphom)y in others 
into two or more parcels Such cases ass usually due to a 

branching or lobing of the prinuDy staminsl leaver sad not to aay real 
union of previously disconnected Other pimts have the anthers 

coherent ^yapensnotts), while the alamesta are free; and in some diclinous 
flowers the stamens are united into a kind of column. 

The carpels exhibit every degree of confluence, from a slight coherwice 
at the base to a firm union by their sidea, complete connueuce of the 
ovary with the styles free, confluence of ovaries and styles in part or 
entirely with free stigmas, and complete confluence of ovaiies, s^Ies, and 
stigmas. In Asclmitdaesss we have confluence of the styles, while the 
ovai’isn portions of tbe ctfpels are only slightly coherent 

H 
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The details regarding cohereDoe will be treated of 
in the chapters on the aeparate organs. 


nre convenient! j 


Adhesion may exist between the inner and outer circles of the 
floral envelopes, between petals and stamens, and between stamens 
and pistils, also between calyx, corolla and stamens with pistil 
free; or the calyx, corolla, and stamens may all adhere to the pistil. 
No case is known of adhesion of the three inner circles with a free 
calyx. 


What is commonly termed odhniony^y as before explained, more strictly 
want of separation b^weeo parts which ordiiuuily become detached one 
from the other during growm. 

Insertion.—The point of emergence of an organ is inappropri* 
ately called its tnss/ltOH \ and when an organ is not adherent to 
any other circle, but emerges directly from the receptacle, it is said 
to be free. 

When the outer organs spring from the receptacle, they are called 
h^poyf/no^ (fig. signifyiog below the pistil \ if the stamens appear 
to adhere to Uie frw tube of the calyx or corolla, they are said to be 


Fig. 169. 
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perif/ynom (fig. 166) $ while if the tube oi the calyx or receptacle is 
carrira np and adherent to the sides of the pistil, the stamens become 
Apparently uuerted on the top of the ovaxy, ana are then called epigvnoue 
(fig. 170). 

some other tmios are used in reference to the inaertion of the petals 

OT emerging from the reeeptame, is 
ynoua (fig. 166); ealyeUoralf indicating emer- 
the calyx, may a^ewith either the perigynous 
{fig. 169) or epigynous (fig. 170) comiQons; while eoroll^o^f emer¬ 
gence fr^ the tube of the corol^ is a fonn of the perigynous insertion. 

The terms Merior and styww are occasionally ap^ed to the calyx, 
according as it is fi^ (fig. 168) or adhsttrU (fig. 170) to the pistil all the 
way up; occasiowly u u half-euj^or (Sasifi^af fig. 171). The same 
terms are sJso appU^ to the jnstu in the reversed sense to indicate the 
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eoBdidoiu t i when the caljrx is inferior, the free ovarj is supe* 
rior, and ince vtrsd. 

The terms pinmnoui, &c., and eafycMoral, tc, are in constant use and 
yetj convenieuti hut th^ may coorey lUse notions as to actual structure. 
In the pertgynoua Ho wen of Hosaceie, for example, such as those of 
tVagmaf Gewm, &c.. the stamens really rise from an expansion of the 
receptacle, forming tne so^csUed throat of the calyx, and in UMOf i^n/s 
(fig. 173), and other similar forms the carpels are really enclosed in an 
exca^-ated receptacle or rectpiacular ta&e, from the upper edge of which 
sepals, petals, and stamens arise. In these cases the receptacle instead 
ox leng^ening into a conical extremis becomes tubular. 


Fig. 170. 



Jig. 170. BpisrSou Sower CmbaUifor in teotioa; piitil ooD|>l«(e)r inferior. 

171. Flower of eudAwse Id eecfioot wiib s pertioUj odbareikt ctlyx ftnd hAlf^ittporlor 
pUtil. 

Fl||. na Flower of />rM In aeotion; piafil iafeHor. ealjx npariotv oaroilw anperior, atameaa 
perigynoufr 


The adherence of stamens to pistils produces what is called the pynnn* 
drous condition, so remarkable a character of the Orchidacem and Asole* 
pisdacesB* 

Irregnlar growth.—Irregularity of Sowers wsii^ from unequal 
siz€^ difierent Jvrm^ or unequal degr^ C’f $^(iration of the organs 
or whorls is extremely common. l)iffereiit fom and else produce 
irr^tilarLty in the floral enuelopes and stamen8i.<>f many plants 
where these are free; and this is often associated'with irreguiaritr 
arising from suppression* The iiT^;ular union occurs alone, or is 

the rest when the organs are coherent; this con¬ 
found in the floral envelopes, in the straens less 
frequently, and in the pistils perb^s not at all. 


su^eruded to aU 
ditioQ is oftenest 


Irregular polypetalous flowers Ulastratisg this point preset themselres 
in Pa^Iionaceous plants, in Fimariacess, Viohuw, ; irregular poly* 
sepalous calyces occur in AeomUm^ Deipkmimn, &c. Stamens are gene* 

h2 



100 


MORPHOIOOT, OR COlCPARiTiTE AKATOKT, 


rivllj alike in the eame circle; but in didynamow^ stamens (two lonR and 
two short) there is an exception to this. Irregular gamosepalous c^yces 
and irregular gainopetaloua corollas are met with in eudleas Tariety of 
forms, in the maionty of which there is a tendency of the component 
organs of a whorl to associate tc^tber in two groupit, front and hack, so 
as to produce a bilabiate condition, as in the corollas of most Lfabiatcnand 
Hcropnulariaceo. Unequal degree of union of atatuena produces the 
di/u/iiphfW8 condition of many L^iminose, and the still more irregular 
pofi^eiphoui condition in the O^ge. These points will be further 
explained in the next Rectiona. 

It may be repeated here, ^at the deviations from irregularity falling 
under this head almost uuiveraally arise during the developmhhl of the 
bud from its originally regular rummenta. 

Bevelnpsieiit of the XhalRmiu.—Most flowers have only very 
abort or contracted intemodoa developed between the whorls; that 
is to say, the receptacle or thalamus is uaually not lengthened. 
Exceptions occur to this, however ; for iu the Caper tribe we have 
long intemodes between calyx, corolla, stainen, and pistil. 


Fig. IM, 



Fig. 174. 



Fig. 173. of a So««r of .VOm, with ut ilUernodo UiWMU tha min fwhitfh U tumad 

Wk) asd tho oorollA. ' ' 

5*‘ tit SSi®" ^ ^ rooaptwie. 

Fig. 175. Filler of <^ci9r), vith tho petals wmored, ihowifur the tftmtnt miMma 

from SB brpograo«*'diak*'or 00^8^ from the rooep&ole. 


In DianiAus and (fig. 173) there is a short intemode between 
the caL^ and corolla, iu (raituma between the stamens and the pistiL 
In theSose (fig. 174) the receptacle is expanded into a cup, from the 
inner walls of ^ich the carpels arise; and in Xdumbmm the carpels are 
immersed in a laim fleshy receptacle. In many cases what is termed 
eaiyg^tubi is in reuty a tubular prolongation of the reoeptaole, from the 
ed^ of which the petals, and stamens arise. In tbe Psonv the 
receptacle is raised up into a kind of cup or ** dM round ^e oaipds, in 
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P. MoHtan esclosing them all but the etigniAS: the apparently inferior 
position of the ovary of Victoria depends ou the discoid development of 
the receptacle where the outer floral cirelea are ineertei A nag of 
similar naturoj free from the ovarv, occtira in AlckemiUa, Another con¬ 
dition exista in the Mignonette (liemfa). where the cujKlike or annular 
development of the receptacle ia inside the flomi envelopes, and forma a 
support to the etamena surrounding the ovary. This form of the diak/^ 
which occurs also in Acer (dg. 17^), must uot be confounded with those 
depending on the presence of perfect or imperfect whorls of abortive 
tluriil o:^ana. The epigjmous disk of UmbeUiferaa (fljr. 170) and idlied 
oiders is probably a development of the receptacle, since tne so-called 
adherent tube of the calyx is perhaps an excavated receptacle. In 
Vircoia, and to a greater or leas extent in other Onagracessi tlie epigynous 
proceas supporting the floral envelopes and stamens is proloziged into a 
tu1>e abovo the iiiferior ovary, surrounding the long iree style. Wheio 
orguus are multiplied, we often hud the thalamus lengtliened into a 
conical or clavateVriy, to mve room for the insertion, as with the pistils 
of liftnunculus {Hff. MaffHoHOf Fruffariaf &c. In Oeraniacem the 
receptacle is prolonged into a column in the centre of the confluent styles; 
and the same occurs to less extent in £9q>h4frbia. 

When a circle of organs is removed from its predecessor by a 
stalk-like hitcnuxle, it is called stipitate. The column supporting 
the carpels of (Jeranium (p. 140, flg. 270), or those of Umbellifcnc, is 
tonued a carp<}phore\ the stalk of the ovary of Oentiarui is a //yttu- 
plu)r €; a stalk above the corolla, sujiporting both stamens and pistils, 
as in I’ussioi^flovverB, is nffynuadruptiore. I'he form of tho flower is 
depeadent in many coses ou the Mitjuiti/ of the roceptacle, as in Lo- 
guininosm, Acenitum^ Detphinwn^ and mauy other irregular flowers. 

Enation, Sabstitation, Saperposition.—The modifications arising 
from enaiion have been alre^y alluded to; while those dependent 
on the iubiiitiUian of one organ for another, as in many double 
flowers where the stamens are replaced by petals, demand only pas¬ 
sing notice. Superposition arises from various causes, as from the 
abortion or suppression of a part that should come betweeu and 
alternate with the superposed parts, or it may arise from chorUis 
or enation, or from true superposition of successive < 7 cleB, as in 
Sabi(i^ and possibly by growth in the axil in the some way that a 
bud is axillary to a leaf. • 

Causes producing modificatums,—The modifications met with in the 
construction of flowers may be dependent upon sirest, exaltation, or per¬ 
version of growth or of development, either separately or in conjunedon. 
]iy growth is meant mere increase in bulk, by development the progressive 
change in the tbrm and structure of organs ^metamorphosis) wfai^ takes 
place in the course of their passage from the initial to me adult sta^. By 
the action of the causes above meutiooed, the parts of a plant v^ in com¬ 
position (simple or divided leaves, &c.), number (increo^ or diminished), 
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arranfrement (spiral, opposite, or reiticilUte, &c.)» freedoio or union, form 
(regular or irregular), order of growth (consecutiTe, simultaneous, inteiv 
calory, definite, indefinite or interrupted, congenital or nostcongenital, &:c.). 

These changes may be con^i^ftnd hereditary^ ana then common to all 
plants that have originated Irom a common ancestral type; or acqmrt^ 
or aduniioe^ when they have become manifest in order to fulfil certmn 
special or individual requirements, or to put the plant in harmony with 
tne circumstances under which it has to live. Thus the form^ colour, 
and perfume of fiowm are often in direct relation to the habits and 
structure of the insects which visit them for the sake of the honey, and 
whilst so engaged efToet the fertilisation of the flower in wavs hereafter 
to be mentioned. It may thus ho said that the form of the plant and its 
parts is dependent, Ist, on hereditary endowment, and 2nd, on adaptation 
to the work it has to do, the means it has of doing it, and the circumstances 
uuder which it must be accomplished. Sometanies from causes only im* 
perfectly understood there is a rewratbn from a more complex or adult to a 
simpler nr embryomc form, as when a petal or a stamen becomes leafy; 
and other cases of similar character may sometimes be explained hypo* 
thetically by assuming them to be reveraioDS to an ancestral form. 

Diagrams, Floral formolie.—For purposes of ready comparison, 
and to avoid lengthy descriptions, diagrams or plans and floral for¬ 
mula) arc made use of. 

A diftyram is intended to show the number, arrangomont,and relative po 
sitinn of the parts of the flower. Thus, fig. 102, p. 91, represents the dia^uru 
of a com pie te, regular, isbmorous, pentamerous f1 o wer. Ti g. 1,01, p. 00, shows 
atriTnerous flower, tvith the parts in regular alternation. Diagrams of this 
kind are spoken of as empiric when they repreoent the aotu^ly existing 
state of the flower, while they are termed theoretical when the condition 
shown is that assumed or known to be the typical one, apart from tlie modi- 
fleations brought about by abortion, chorisis, Ac. Tiiufi, fig. 105, p. 96, 
shows the usual condition in Ijabiat^ whore there are four stamens, the 
situBtion of the fifth, which is abortive, being shown by the dotted circle. 

In place of diagrams ^fioral formula are sometimes niMe use of. These 
arc constructed in various ways according to the views of various authors, 
though it would bo convenient if uniformity of practice could prevail in 
this matter. The following illustratious will exemplify these lormulce; 
thus a regular pentamerous eucyclie flower may be represented thus:— 

S6 P5 A6 G6; 

the S representing the calyx of five sepals, P the corolla of five petals, 
A the andrcacium of five stamena, and O the gymeciuni or pistil of five 
carpels, each whorl distinct from each other, and the parts of each indi¬ 
vidual whorl also distinct and free from cohesions or adhesions so-called. 
In the instance ^v^n, the parts are assumed to be all in their proper 
alternate position j but this might be more clearly shown thus:— 

S6 A6 
P6 G6 


or more briefly thus:— 
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F 6 


8 K 

P G 

the F stAnding for flower. 

In order to indicate cohenon a line or a bracket over the lettere may 
be uaed, and a eicnilar line placed vertically by the aide of the letter may 
represent adheeion ^ thus the formula 

O O 
Fi = 8 ^ 

I PA. 

may be taken to represent the flower of a Primroeei in which the five 
sepals are»coherent, the five petals likewise coherent, the five stamens 
free among themselves, hut superposed and adherent to the corolla, and 
lastly the live carpels coherent one with the other. The spiral or verti* 
^late arrangements may also be indicated by nmilar devices, thus 

rV) S * P6(v, A®61 


would indioato a calyx of five sepals arranged spirally on the f plan, a 
corolla of five petals verticillate, an andrmcium of numerous stamens 
arranged spirally, and a gymccium or pistil of five coherent carpels, tlie 
sign (X> indicating a spirsl arrangeiDent, and the aign x always indicating 
an indefinite number of parts or too many to be readily counted 


Sect. 8. The Floeal Envelopes or Perianth. 

Calyx and Corolla.—The floral envelopes of a typical flower 
cousist of two circles of organs, forming the caltf.v and corolla. 
There is no fundameutal difforence between sepals and petals (the 
organs whibh compose those circiee); and the only general defioi^ 
tion that can be given is, that the 
outer circle (or, if only one circle 
exists, that circle) is the calyx; 
the corolla consists of the second 
circle (or sometimes of additional 
circles) of foliar organs intervening 
between the calyx and the stamens. 

In some few cases the perianth or 
floral envelopes are entirely want¬ 
ing, as in many Aroids. • 

The above definition of the calyx 
is liable to exception in rare coses j 
for in the IdUvacee, the Dipsocess, and some Roeacem the true calyx 

* For deiftili relating to the morphology of the flower the etudsntshoidd con¬ 
sult Eichler's 'Bluthendiagnmnie/ Sachs*# Text-Book, and Masters*# 'Yegetable 
Teratology.* Befcrence should also be made to the aooount of the principal natu* 
ral order# in the following pages, wherein iht gener^ principle# of morphology 
are illustrated by reference to their particular application to different orders. 


A Fig. 176. B 



Oaljz with epleal/x* 

a. (lUlvMw). 

B. Jhffntitta (Bosasew^ 
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ill double, tbet is, a circle of smaller organs, resembling sepal^ or a tubu* 
lar cup, stands outside tlie proper calyx, fornung whut is called an 
qnoaltfx (fig. 170). The ambiguity in tbese cases is removed by tbe 
existence of a well«develope<l colours corolla inside the calyx. 

The epkalffx of Malvaceie, like that of Dipsacea), is perhaps to be 
rega^eu as an involucre of bracts. That of PoteidUla (fig. 170, nl 
and allied genera is somctiinos supposed to represent confluent laternl 
lobes or sUpidar appondHges of tlie sepals. * 

Feriailtil.—The terms perianth or ptrig<yt%e are used in a general 
Mnso to signify ^1 the floral envelopes, and are applied 

lo instances where the distinctions between calyx and corol]a aro not 
apnnront, e.g. when the sepals and petals are all petaloid, as in tho 
1'idip, Ac., and when they are ail green and sepaluid, as in the 
Dtx'k, &c. The words are also applied to the calyx in the Orders 
where it regularly exists alotie, either in a sepaloid or petaloid con-* 
dition, as in J)aphne and the Monochlamydeous orders generally. 

JBitivation.—The arrangement of the floral envelopes in tho bud» 
the <9$tivation or pr<eJlor<ui<mf is a subject of great importance in 
systetnatic botany, as affording very regular characters in the ma¬ 
jority of tho natural orders. 

The planH of fDstivaiion given in illustrative works (fig. 177) aro taken 
from horisoQtal sixtions of tho bud just before it oi)cns; and in esrtos 
wliuro the sepals or petals are coherent below, the socliou is supposed to 
pass through tho free lobes of the limb. 

The mstivation of flower-buds agrees essentially with the verna¬ 
tion of ^eaf-buds (p. 72), especially as regards the folding of tho 
individual organs; the sepals and petals may be reclinaUf cmidffptu 
eaie^plicatef convolute^ involute (a still further rolling-in renderbig 
this tntlupti€ate)i revolatt (in excess becoming redHplicale ); circinnte 
as in the petals of Ilanuimelis^ and an ad^tional case is found in 
Poppies and some other flowers, where the petals are irregularly 
crumpled-up, or corrugate* 

[Collectively the urangement of tbe organs is either imltricatey 
valvatey or open. ImhrieuU, —^The varieties of this kind are best seen 
in whorls of five, which furnish four distinct forms of astivation, 
each being deducible from that w’hich precedes it, by shifting the edge 
of one pe^, as follows:—1. Quincuncial^ or the f plan (fig. 177, A). 
3« Half-^ifnbrieate (B), which only differs from the last in that the 
4tb part overlaps the 2nd. 3. Imbricate proper (C), in which the 
5th part overlaps the 3rd. 4. Convolute (D), in which the 8 ih 1 part 
overlaps the first« If convolute petals are twisted, they are called 
eorUoried (fig. 177, P). In other words, the axis of a median line down 
each pettd is erect in the simply convolute, but spiral in ^e con- 
tortea. 
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Imbriested whorls with four or three parts are usually either 
ifn])ricate proper or convolute. Whorls with two parts are often 
miUant (fi^. 12o), as are the petals of Poppies; or Jialf-equitani^ 
as the sepals of Poppies,*of which each part has one edge overlapping 
All edge of the other. These two conditions may be regarded as 
dcgrn^ forms of the imbricate proper and convolute respectively. 

A special form of the half-imbricate is seen in the SDStivation of papi¬ 
lionaceous corollas (fig. 177^ E), and is oimied tMlkry, from the posterior 
petal, which is called the or ** standard.’' The order of the petals is 

as follows :-^The standard is No. 1; either keel-petal is No. 2; the wing- 
pcUl an the opposite side of the flower to the last is No. 3; the other 
wiitg No. 4; and the reniaiaing keel-petal is No. B, Thus No. 4 will be 
seen to overlap No. 2 (see lip. p. 111). 

The flastivalioo of the Snapnlragon (Antirrkmum Ptojus) is called 
cochlear, but it is really half-inibricale. 

When the organs are coherent at their margins they may boeome 
variously plaiuU or plicaUy the portions sonictimes assuming tho 
contorted character, asm the corolla of the CoHvolvultu (iig. 177, H). 

Fig. 177. 

BOD 




Ji F G 11 



^•iJvtUon of coroUu. 

A. QaiiMm&eiftl. B. Htlf-inbricitr. (Xlnklniettf. J>» Coaroloto. (ifUrO.Hciifllov.) B. 
VcT<lUtT wtivftfton of the corolla of a FftfiUiofUceour Sower. T. CoQlorlvd Mtivfttioo 
of the corolla of Jfaieff. Q. TaltSh watintioft of the ooroUa of P'tHt. H. flieate 
sitieatLOB of the eorolla of Orneolptaie. 

ValvaU astivatuni. —This kind of estivation occurs when the mar¬ 
gins meet but do not overlap (fig. ITTyG*). If the margins of the 
organs are roiled inwards they are xMfohUe or indvplieate (fig. 127); 
if, on the other hand, they are rolled outwards, thev are calM 
revoluU or redaplicaie, in both of which cases the rolled borders 
only are in contact, and not the absolute margins. 
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Open. —This is also called “ straight ” The parts of the whorl, 
usually the calyx, Me so rudimentary or arrested in growth, that 
they do not even meet, ae in the UmbellifmBf Subiacece^ SciC. Hence 
this fisstivation may be said to be indeUminaie, — Or. H.} 

The calyx and corolla may both have the same sativation, or they may 
be diiferejit; and their chaiacters may hold good for all the species of a 
genus, as in Hypericwn. in which the calyx is quincuncial and the corolla 
contorted, or even for all the genera of au order, as of Mai race®, in which 
the calyx is ralvate and the corolla convolute or contorted } hut it is 
very common for a apecies to have several varieties in different individual 
flowers, even on the same plant. • 

The direction of the spiral in imbricated aestivations is variable, 
often in the same plant: occaaioDally the direction changes in 
passing from the calyx to the corolla ; at other times it remains the 
same; and this character is sometimes constant, in other cases very 
inconstant. In determining the direction of spirals, right*band or 
left-baud, it is usual to suppose one's self standing in the axis of 
the organ; but many authors suppose themselves standing in front 
of it—for instance, in the place of the bract of a flower, which gives 
the exact opposite of the former; hence great confusion in the ap¬ 
plication ot the terms destroree and sinUtrorse. 

Calyx.—^The calyx is the outermost circle of the floral envelopes. 
It is composed of phyllomes or modifications of leaves, called sepals ; 
according as the sepals are distinct or coherent, the calyx is termed 
j}oly8epalous (or di^sepalous)^ or ntenosepaious (or gamotejxtlous). 

The exceptions to the absolutely external podtiozi of the calyx have 
been pointed out 

The Sepals generally bear more or less resemblance to bracts, 
being attached by a broad base, seldom articulated, without any 
stalk, and of a green fuliaoeous texture; not unfrequently, how¬ 
ever, their texture is of the coloured and delicate nature described 
as petaloid. They are usually enHrSf but the margins Me home- 
times cut, as in the Bosq (fig. 158), and they are occasionally re¬ 
duced to Boale-Iike, or even feathery or hair-bke processes. They 
are likewise subject to the production of pouches, spurs, &c., es¬ 
pecially at the lower part, both when distinct and when coherent; 
and the apex is often more or less prolonged into a.point or spine. 
Their mode of venation is usually like that of the sheath of the leaf. 

Some confusion is liable to arise in the condition called a mperior calyx, 
where the segments are totally free: if we suppose an adherent tube to 
exist below^ such a calyx would be monoeepaloua; but the so-called 
cidyx-tube is usually a cup-like receptacle, and the sepals originate or 



TEE FLOEiL BITTXLOnB—CAXtX< 107 

become detached from the point where they appear to be beerted--for 
exampldi in Rosacea^ Umb^ifene, Oucurbitacieei Compoeiia, 

FolTiepaloas Calyx.—I d the poljBepaloue calyx, if the sepals 
are alike aud eynimetnoally arranged, the calyx is regular ; if some 
of the sep^s are larger than others {Utlianthmum^ CluitanthuB^ 
lig. 178) it becomes irreguUu^i and this is still more Uie case 
when the sepals differ in form as well as site. Some of the most 
remarkable irregular forms of polysepaloos calyx occur accom* 
pauied by a petaloid condition, as in Aconitum (hg. 179) and Dd^ 
2)hiniun^ 

Tlie coloured calyces, both regular (Fueh$U) and irregular, may be 
easily mistaken for corollas; but they are known by their exterior posi^ 
tion, and in some cases by the existence of a more or less perfect corolline 
circle within. 

Directi<nh~The direction of sepals (whether distinct or partially co¬ 
herent) is indicated by technical terms; thus thi»y may be erect, a/nnu 
vetU (me points turning in), <lieerffeMt, ur ereu r^ered. 


# 

Fig. 178. 


ITS. poTvwpalou osljx oC OMfvsISv*. Tiro of tbo four oepoli ore dilatod or 

** pt»bbut ** 4i the biue. 

Fig. US. ZrrrgoUr |>ol^tq)a2ou» ooloored AetiUhm IfapMui, 

Fig. ISO. Degutf gMiiote|«loai coljK of aSm 

Parts of a Oamosepaloos Calyx«—When thesepals are confluent 
or not separated, the gatnogepahui calyx (fig. 180) is nsually de¬ 
scribed as a whole, ^e pan where t£e serais ore coherent or are 
still inseparate is the tube; the upper bounoary of this is the throat 
(faux ); and the free or spreading portion constitutes the 
composed of lohee or Ueth with intervening eintuee when the upper 
part of the sepals is more or less distinct; entire when the sejws 
are so completely confluent that the compound rature is not indi¬ 
cated by any teeth or fissures at the free edge. 

It is necessary not to confound the receptacular tube with the calgj>tuhe 
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poper. An inrefiti^tion of the eouiee of development irill show the 
airterence between the two^ and, genemllj speaking, the position of the 
potaU and stamene if the latter are pmfft/nouMf it u prooable that the 
tube below is roceptacular. Tlie venation and internal eirncture will also 
servo as ^ides in this matter, inasmuch as the receptacular tube contains 
not only its own vascular bundles, but those of two or more verticils uf 
flowers, and which ai^e derivod £r>di the primary ones by subdivision. 

Fonn«—The gamosepalous calyx is subject to the same kinds of 
moditicution as that in which the sepals are distinct. It is either 
ret/ular or irrfffular. 

Of tlie regular kinds wc find a large number which present forms ad¬ 
mitting of general technical names, such as tuMar or cgUndricalf 
ilifipedf wfvfuiibult/omi or funnel-shaped, cafnpimt$laU or hell-shaped, 
w*i^ale when the tubular form is expanded below, tw^bioaU or top^ 
ehajxid when expanded above, infiaUd when the lateral view is oval or 
roundish with a narrow mouth (tig. 18U), &c. In some species of Cam- 
j^OHuia there are regular npi^ndages at tlie bottom of the amuses between 
the teeth. In Prin%ula and some other genera the tubular calyx is an¬ 
gular or plaited. 

Calyces nearly reserohling the above are rendered irreralar either by a 
greater exteut of disunion taking place between some oi the^sopals, the 
intervening Assures being so much deeper than the others that the teeth 
become associated in two sets, giving a bilabiak condition (lig. 181 )^or 
by irregularities at the base, where a shallow pouch renders the cal^'x 
gtbboHt (lig. 178), a deeper ono mcoaU^ and a loug narrow pouch forms 
what is caBed a spur. In IMargouium this spur adheres to'the peduncle. 

In some instouces a tubular development of the receptacle or flower- 
stalk duiulatee the spur of the calyx. « 


Rg. 182, 



Fig. 184. 



Fig. ISI. Uilsbiote caljTof Airrfat. 

ISS. Floret of the limb of the eiljr retraced b? briytlee 

Fig. 163. Fruit of CteXormei, orowned brtbepmlekntoftljirepreM&tra bjaciroU ^qiines 
(pappu*), 

ISi, Beodon of the periiiCeBt mtjs, eacloeiitg the ripe oneuie, of FjrowvMua 


The Pappna.—The free portion of the calyx of Cbmpoaits, Dip- 
Boceic, and Yalerianaccte ezbibita a very aberrant condition by 
appearing in the form of acalea, briatloa, or feathery or aimple 
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hairs, constituting what is called the papput (figs* 182,183). In 
Centranthu9 the limb of the calyx is un^veloped when the flower 
opens, but expands during the ripening of the fruit into a crown 
of feathered processes, it is doubtful whether the pappus is not 
in some cases a series of mere epidermal growths or tri^me9. 


SoratioiL—The duration of the calyx Tariea muck In the Parave- 
racem it is caducomy falling off when the flower o]^iis ; if it falls wiw the 
corolla soon after fertilisation of the ovules, it is dMduoui; vtry fre^ 
quenlly it is peroideni during the ripeninx of the seeds, as in liabiatce, 
some ^lanaceft (flg. 184), ComporiUe (fig. 183), Ac.; the upper part 
sometimes separates by a circular slit, leaving the base, as in 
^rumonium ; occasiontlly it grows during the maturation of the fruit, 
and is then acereneeni^ formiug in Phytalio and THfoUnm for 

example, a vesicular envelope to the fruit In the Marvel of Peru and 
other plants it is mircuomiy romautiog and growing into a firm envelope 
of the fnnt 

Further details respecting the characters of the calyx are given under 
the head of the Perptnih. 


The Corolla.—The corolla is composed of all the leaf-like oigans 
or floral envelopes situated between the calyx and the stameus; 
these are iudiviaually called pdaUy and may exist in cue or more 
circles. Where many circles exist, the inner organs often become 
stunted or deformed, and more or less resemble &rren filaments or 
abortive staraeus {Nymphma). Each petal, under ordinary circum¬ 
stances, intervenes or alternates between two sepals. 


The petals are either distinct, and then the corolla is called dialypHa^ 
lou9 or polypeUUom ; or they are more or less coherent or insepaiate, and 
the corolla is gamopHaloy^y $yinpfialfnt$y or fnonopetalouo. 

When more than one circle of petals exists, we corolla is miiltiple or 
double ] this is normal in certain plants, but is very liable to occur from 
trsnsfonuation of stamens, or from actual multiplication of whorls, 

as in cultivated flowers of the Koae, Camd/ia, liafumculu$f Anemone, Ike, 
I'lie petals are usurHv direct outgrowths from the thalamus, but some¬ 
times they appear not to be autonomous parts but aecoudarj outgrowths 
from the stamens, as in some MaUows, FHmroseSi tc. . 

The Petc^.—Although petals frequency de^ut more than or¬ 
dinary sepals from the charac^ of true leaves m colour and tex¬ 
ture, they present greater resemblance in some respects, since they 
frequently nave a more or less developed petiolar region, which is 
sometimes of considerable length, at other times a mere thickened 
point; and they are commonly articulated to the receptacle. The 
petiolar portion of the petal is called the dew ^un^uss), the expanded 
portion the fimh ({amino) (fig. 186). Petals are hkewiM more 
frequently cut at the maqpns, as in the fringed petals of Pinks and 
the laciniated petals of Lychnis Flce^Cuculi, or they are deeply 
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divided into lobes, as in many Qiryophyll 
pinnatiild petals of Schizopetalum^ Ac. 




39 (fig. 186) and the 


Rg. 186. Ilg.187. 



Tig. ISA PKd otDItiUlMi, fHagrd Ptg. M. BUobed pete! tji AM# t*#^ 

Fig. 1S7. 8p«fr«d pelftl of 


Forms of Fetals.—The forme of petals resemble many of those 
indicated for simple troe leaves; in addition to which others occur 
presenting curved surfaces: these are called simply concave^ navi^ 
citlar or boat-shaped, cochUari/om or shaped Uko the bowl of a 
spoon, Ac .; or they may have bead pouches, and be pibhotu^ gac^ 
eatei or t^urr^d (jBg. 187). Others have peculiar appendages above, 
such as the crests in Polt/gala and the $trap4ike indexed points in 
the petals of the Umbellifene. 

The term neeiary is vaguely employed to indicate certain struc¬ 
tures of var 3 riTig character intermediate in position l^etween the 
petals and the stamens, and different in aspect from both« 

Petals are ordinarily of delicate structure aod coloured, whence we 
derive the term peialM\ but they vary in texture from a membranap 
ceous to a thick and fleshy conditioD, such as we see in Magnolia^ Nym^ 
phaOf Ac, 

Polypetalons Corollas are reyuZar when the petals are equal 
and symmetrically arranged; the individual petals may be them¬ 
selves either symmetries! or oblique, provided they are all. alike. 

Some of them have received special names, such asthe rosaceous, 
where there are five spreading petals t the liUacsoHif where six petals 
spread gradoallv from a funn^^aped origin ,* earyopkyUaeeotiSf where 
five pet^ have long erect claws from which the Um£* ttim off at a sharp 
angle; crMc^m, where four such long-clawed petals with horizontal 
limbs stand in form of a cross, as in the Wallfiower, Ac. Slight 
degrees of irrtytdarity arise from some petals growing laiger than others, 
as In the case of the outer petals of the outer flowers of the corymbs of 
Ib^riif those of the umbels of Ac .; but more strikmg irre¬ 

gularity results from unlikeneas of the pstw and disturbance of symme¬ 
try in their insertion or point of emergence. The imperfect corolla of 
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Aconite (fiff. 166]) le an example of this ; and a still more important ease 
rs in patnHofMCiom corolla of XectmiaoM rSca. 101-ift 


occurs in me papilionaeiom corolla of X^^tmiaow (Sgs. 101-183), which 
is composed of five petals, of which the posterior, the vexiOum (fig. 102, a) 


or standard, the largest, usually symmetrical in fbrm, is placed trans- 



coherent in fVont, and forming the eunna or also stand with their 
edges fonvarJ. 

Fig. 190. 


Fig. 166. 



Fig. 169. 



Fig. ISa Flowe of AwnUinn with thn maIs nrnimd. fthovinf th^ M 

rocterior pstsJa (or oecSsrietX wUb kiml sad wtrnor •oslu'liso pma ouUiae 
th<i nomeroQi ftsoMiii. 

Ffg. ISS. BiUbists MroU*jlk« petsl (or nootarj) ofiMMorv#. 

Fig, ISO. Florrt of CompooWi witli isiWiorowy nnaonntod bf HsJr 
ooroUft. 


sad tabular 


modi- 



Fumariacem, in Viola, Bilsaminacew, IVarffoniwn, Tropaolum, and Tery 
many other plants. 


Fig. 102. 


Fig. 163. 



Fig. 191. 




lei. gipIKo sa aseoi oofoUa of 


ISA nMMpanWdeetala: a, msUIbb; S.t,al*; o^aoarin^ 

Fig. LSI. Gfomd-plas of floral ennlopsa. aboviaf tbo oobami wpsl* isd aoUfatloa of ms 
psada. Tbsooatnabas£^lM3s 
m aqaslbalToa 


^warBajbeojttautfiaaUrdjvIM into 
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Oamopetdotu CorollM hare a tube, throat, and limh like the 
gnmosepalous calyx; and similar terns are used to indicate the 
more common regular forms, such as tuftuZar (fig. 190), eampanulaU 
(ilg. 104), fumiel-^haped or iHfu}idibuIifonn (fig. 195), urceolaie 
(fig. 106), Ac.^ a fow others being requisite for the corolla, more 
especially such as rotate, when the tube is extremely short and the 
limb spreads at a right angle (AnagaUiM), hgpocrateriform or ealver^ 
shaped when a similar limb turns off from a long slender tube 
(^Jasminutn, Phlox) (fig. 197), 

Irrefful/tr gamopetalous corollas often furnish important syste¬ 
matic characters; aud several of the forms or classes of forms have 
special technical names. 

Tlio Nfptlate corolla is tubular at tho base; hut disunion soon occurring 
at oiw sinus, the limb is turned off to one side in the shape of a flat rib- 
bou or strap, on the margin of which occur more or loss distinct tooth 


194. Fig. 195. 



Fig. 194. C4mpAniiUt<» ooro!U of* GimtiM. 
Fig. 19ft. Ftaftft4li4b4|>6d eoroUft of Cbw/gW*#. 


Fig. 106. 


Fig. 197. 



Fig. lOS. OraeoUto oofoiU of a H^th. 
^g. 197. SftlTOf'ihaftod oorolls of PSlos. 


indicating the fi TO cnniponent petals (fig. 198); this is espoctally found 
in the ray^orets of Coiupositie: a m<wfication with the tube and limb 
wider iu proportion to the length occurs in Lobeliacciu. The labiate or 
bibibiate corolla of the Labiate (fig. 190) is formed by the two upper 
petals of the limb, which ore scarcely at all separated, and stand 'B’part 
nom the three lower or anterior petals, which also are only partially 
separated, forming a lower lip oppomte^e upper one and projectiog for¬ 
ward from the throat of the coroM: sometimes the upper lip is concave, 
and is then termed galeate, or h^et-Bte; in other cases (Aptjfa) it is 
almost abortive. 

Almost every modification of this form occurs in the Labiate, ap¬ 
proaching to Ml almost rapilar tubular corolla in Afentha. This form 
occurs also in the florets of some Compoaite and in those of various Dip- 
aacoce, where, however, the upper lip is .Globed and the lower S-Iobed; 
in the Honeysuckle the upper Bp contiJns four petals, and the lower is 
formed by a solitary one. Feromea has an imgular oomlla intermediate 
between oSabiaU and rotate (fig. 200). 
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The per$onaU or moMk-like eorolU it rotberudeSniteiBftfm: tike tm 
of it occort in Aniirrhimm (fig. S01)» which epptoeehet the IMtUhrmi 
hutthetbroAt it doted bje gibbous prdacdoQ (ferm^ the 
giving the front Tiew the eppeerence of e matk irith A hiou^pped 
mou^ 



Fff. IM. UfukM eofoUft «f CoMcrite. vttt * iafrrior** mry iad Mdj ptspu* 

Fif. lit. mroUa of 5sM«» 0 ( If* ulud irrafikf p«Uli» 

Jif. too. CprolU of V 0 rpmimh btUbiolo la iirwtwot b» Ih* fbor HgaoBti Uk« ■ 

foMdo corolbp oad vKh tvo ttaboai. 

Sif Fawottitt Molk of .JaWrrifuMi. 


This is tccompanied b j t nmilsr condition of the bete of the 
tube in AMirrhifwtnf snd hy s spur in the seme iitnstion in Lmaria, 
Aberrant forms of this occnr in C(tktokria (fig. 802), UirietAiHa 



Flfr.tOS F*inniti owpllaof Oa>>oa?o»fa 
FU. sot. Pcfioute MToUa of CTiitiiifwifc 

l3.Sei ?oC^ofIf)S«n.»tth«»UoajaiutS<AofMlki^b2ftd«. . ^ 

Flf.S0Ap AgSiflaof4thwrtatioriwIt<b»thwat,bot— 

X 
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SOS); ttditranf into the hUate form ^ each corolUa ee thoae ^ 
A&ampjfntm heeomioj; tubular in DtffitMk Forme allied to this 
occur commonly in BigDomacem, Geeneracem, Acantbacem, kc* 

When the throat of a Hlabiate or irregularly lobed tubular corolla is 
widely opened, it is called rinffoU or gaping. 

On^rowths from Petals. —Petals when distinct soiuetimea ex¬ 
hibit appendagee on the inner face which have been interpreted as 
stipniary, as in LyAnis (fig. 204); in Banuncuhis we find a minute 
icaU at the base, and in Pamaaia a largish scale, simple or divided, 
and of glandular character. In gamopetalous coronas.we often 
find a eireU of scaUi in tho throat, oitW free or confluent into 
what is called a coronet (corona\ sometimes developed so far as to 
produce a long tube projecting from the throat. In other cases 
there is simply a ring of hairs in the throat (Mentha^ Ac.), In most 
cases the scales are in front of the lobes of tho corolla (fig. 205), 
rarely alternate and opposite to the sinuses. 


Examples of circles of scales in the throat occur especial^ in the 
Boragioacem (MyowitSf Symphytum, ftc.)|i& CS4$cftta, &c. In Aotcimms 
and other species the corona is a complete ring, while in N, 
ptifudo^nar^nmu (tho Daflbdil) it forms the deep yellow tube projecting 
from the centre. Some autoors attribute these structures to cAoriM, 
others resard them as repr o s c oting a circle of regular etamensin an abo^ 
tive condition; and the alternate scales of Samobts may represent an 
abortive circle of stamens, as this would reetore the sytnmetry of the 
flower. Usually, however, they am mere outgrowths /mm the petals, 
formed by enatim at a late stage of development. • 

These structures, by a confusion of terms, have been called nectariee and 
nectariferous scales. The terms ecaU and coronet are more 
exact and convenient. Pig. 206. 

Boiatioii.—The corolla is eaducov$^ dscufvotM, or 
pertisientt like the calyx. Occnsionany it falls a way 
in part by a circular slit, as in Oroban^ and Phinar^ 
thu$. 



In Viti$ the caducous coroBa separates from the recep* 
tacle at the bases of the petals, which cohere above end 
fall oiTljke a little star when the flower opens (fig. 206). Sii dSin ^ 
The corolla is mostly deeidHoue ; it is persistent in Cum* mw - ihi^ 
pam$l<i, 

In witberiog, the petals are sometimes closed (ocelusa)^ as in Heheveria, 
spreading as in Bouasmg^nMn^ rtflextd as in Beoonuif erhped as in Favtay 
pulpy as in TVadeeeantia, circmaU as in O^par^^ reciremaU as in Muetr^ 
oryMtkemnmf and combqMcote as m some species of Omithopalum. 


The Perianth, in a special sense (see p. 104), consists of the 
floral envelopes when composed of two circles ^ similar organs, 
so that, except in position, there is no difference to be seen between 
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Flg.207- 



Gain and corolla, as in tbe Tolip \ or of one circle, then always 
called a calyx whatever its colour, as in Monochlamydeons flowers. 

A large number of the Monoco^ledonoua orders 
possess a pHaloid pertanA ; that is, there are two 
circles of petaloid. organs, which, from their resem^ 
blanee, or actual boherence, have the appearance of a 
single hexameroni whorL This periantii may he rt* 
fffi&r (fig. 207) or like the aormiu calyx 

and eoroua; it may be potyphffiloui or pamophj^lioui ; 
and the outer circle may cuffer to some extent from 
the inner in. form, rise, and colour, srithout other iiv 
regularity. The forms are described by the same BynUr s»»efpiu tiete* 
teras as those used for the calyx and corolla. ttSl. MdSlng dx ^ 

We have a regular polyphyllous perianth in the poajnoiu tteneu mid 
Tulin and Lily; a regular garaopbylfous perianth in s-io^ pirtil 

CbH^iaulia, fam^^tL ; a rei^ poly- 
phyllous perianth with unlike drclee in /ru; and ursgular polyphyllous 
perianths in Zingiberacem, Orchidacet^ 

Perianth of Orchids.—The irregoUa perianth of Orchidacem (figs. 
it08 k BOO) reouires espedal mention, as the Order is vnry large and toe 
characters of tne perianth peculiar. There are three outer oiga&a (a, a, a), 
more or leas alike, aud immlj amaller than the inner; of the inner, the 
lateral (6, &) are smaller than the posterior (b'), called the lip (or iab^ 
lum), which is often excossively developed, and even divided into regions 
which receive separate names; in many of our native Oichids it possesses 

‘ - Sm. 


a spur (fig. 306,0*). 


Pig. 309. 


Pig. 306. 




Fig. sia 



. inrtatiofet 
^ poftwior bsjov. 
mk Utwsl psCsli; 
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Fniaath of Fahns*—The perianth of the Paling of Juneaeee (fig. 
910)| and other Monccotyledone u composed of scale^uhe, fleshy or mem- 
bmnone organs^ either fm or conflnenti approaching to the condition 
found in the Olumifene, 


XonoohlamydeoDi Perianth.—The perianth of the Mono- 
chlamydeous Dicotyledons is yery yariM in form, texture, and 
colour. It may be gamo^yUou* or yolyphyllotay and then rtgular 
(fig, 211) or irregular (fig. 212), and,moreoy6r,p«taZotriorsspah)W, 
It is reduced to the lowest state in ^e Poplar (fig, 213), where it 
is a mere membranous cup; and it is ab^nt in the allied genua 
Salixy as also in the Ash (fig. 214)> which are therefore acldamy^ 
dMU$* 

Hg.212, 



Fic. 911. Begolar periuth of AMfwn. 

Fig. 9ia Irr^n^lftr mriuith of AritMoekia 

Fia.SiS. Flcw«r of the Poplv: ^»fiMn s male eMkm; 9, from » frmAle catkin: Moh 
vilh m cup-flh^ed p«riM(h. 


A gamophyllous, coloured, regular perianth exists in Thjraelacem 
(Daphne)^^ the dull-coloured gamophyllous perianth of Arietolcchia is 
irregular (fig. 312). The gamophyllous sepaloid perianths of Uln»i$ and 
C<uf<mea (figa 21o, 316) &e. are r^ular^ the polyphyllous sepaloid pe¬ 
rianth of Urticaceee is also regular. In Ptdypomm, the r^rolar gamo- 
phyllouB perianth is partially petaloid; while, m the same order, Sumex 
ana Bhettm haye a doaUe cucle of uneijual, wholly sepaloid organs. 


Gltunaceons FeriantL—The perianth of the Glomiferous Mono¬ 
cotyledons requires special mention,'' 

In the Grasses^ as aheady mentioned, the flowete are borne in spAs/efs, 
associated in roikes, or panicles, A spikelet of the Oat, for example 
(fig, 317), exhimts at its base a pair of green membranoua bracts, 
glumes (a, a) more or less endoeingall the inner parts: thm are regarded 
as bracts, or epathes ; and within them are foui|d on^ two, or more 
fiowers. The flowere succeed one another alternately on a roAis and 
each is inyested by a bract reeetnbling the glumes, called ^ejhwmnff 
glume or the outer palea (figs, 817-310, b ): within this i^an inner scal^e 
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forked $i the top, end often with two dietinet prindpd ribs: Vfni*ft it 
is ss composed of two confluent scales. This is ealiedthe pd ea 

or the mwr palea. These scales often bear a projoctiiig hristle (mi, 


Fig. SIR Fig. 2m 



Pis* S14 Zftked Sow«r of Ui€ Ath (/Vofiiuv 

Viff. 91& Flowtf of tho Elm ( Utmts), wilh o ^tooihod pMUaib. 

lif. SIS. lafoltaoro or rouns oupolo of Iho ChrofeoM (CMmm wmiX t«o fccoAlo 

IkATinf o ngolsr porUsia. 

omfa) at the top or on the back (fig. 218 , Within the pale ffig. 819 ) 
occur two or in some Grasses three little hTpomous scalea (todie^,^ x, e), 
corresponding to petals j; and to them ancoeed the stamens and pism» 


Fig. 217. 




Fig. sia 



Slf.Sl?. Spikeletoftbe 0*t: s,a,glsaee; AAtiu Sowozias sloMtor cater pelei otthc 
twofloreta • 

Fig. sis. One Soretdeiidied sad cpeaeS: A nw cater polo (with SBawBS*);S'« the limarpela 
riiL SIS. The Mine, «ith the eater pcle removed: b, the latter (doable) pttle; 

the hdieuli er hfpqgTBOQC eoalee repree o ntiny the petale. wnbia which sre the 
three Wenew sad the ovarr» with iCi doable feat h ered iBfmtt. 


The hmgjmous aealee are three in number in restoring the spm« 
metry. The upper glume is sometimes abortiye, as in LoUumf while in 
Xaraut both are abmt. In Aicp^eurus onlj one pale is dsTsloped. ^le 
sjdkelet often contains one or more impenfisct flowm. 

T^ perianA of Opperaoese, where it exists, presents a still simmer 
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conditioD, An&lo^ui to that in the^ Amantifaroua Dicofyledons, and in 
Bome oaaeB is abortiTe. In (fig. 220^ it conaista of a drcle of* 

bristles $ in Sricphorum it is aton of which grow oat into a ^Hock ” 

of cotton as the fruit ripens. In Cartx (fig. 221) there is an ureeolate or 

Hg.220. 

Rg. 221. ^ 
o 

I 


Ti$. 390. Tlof^^f ^ Scirpv*, the etsentlA] «rfA 0 t iurroQAd«ii b;r s Hrol« of briftlt*. 

Fif. 93X. F«iiuil« Sower of Oircf: «» the p fri 0 fn i *m, or perienth. in the eiil of n bmoC; 

i, the tabQJatfen^yiWm Ottft opew vertionUri to ehow hov it nmounde the plRil. 

inflated tubular periffynium or tdrie^dus surrounding the pistil of the 
fertile or female nower; which stands in the axil of a bract^ and which is 
itHolf composed of the union of two scales or faracteoles. Cypervi, Cla^ 
dium, Ac. Mve the easential organs naked in the axil of a bract. 


b 




Beet. 9« Thb Essuntial Oboaks of FrowzBS. 

The essential organs of flowers consist of an an<fro^w» or as^ 
Sf mblnge of statnenSf and of a ffynacium orpUtil consisting of carpds 
with their contained ovules. The androcinm and the gvnmciuin 
are both present in petf«* flowers, although these latter may be 
incompleie, from the abswee of floral envelopes. In diclinous or 
uniswual flowers the stamens or pistils exist luone, and the flowers 
are consequently imperfect 

Otgans morpholoffioaUif intermediate between petals and stamens occur, 
not only normally, as in the flowers of NymphmQf but such structures are 
very common in monstrous double flowqrs, baring anthers or poUiniferouB 
loM upon the hmders of petals. The morphological connexion is also 
kept up by the existence oz sterile filaments or 8ts^en*staUcs, which, like 
the fllamrats of perfect stamei^ may exhibit npeioMd dxsmcter. 

In monstrous ^wers sometimes unper&ct organs present thmnselyes, 
partaking of the outward ehancters bew ot stamens and carpels. 

Tb/9 Disk*—Abokire organs, referable either to the con^ne or the 
staminal circles or excrescences therefrom, have been already refkred to; 
but it is desiiable to notice more particularly the conditions m those stru<s 
turea which are commonly described under the name of d^ (see pi 100). 
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Tbd rimplestBtAteuthatofon6orm9T«glMkdukrpa]ttlliBupoatiL»i«cep« 

taele»aaintbeOrudfe». In tha CinMulieo^ {SeAon, 

SemferrimM) ire find a emie *of g^doltt bodidi Fig. SS3. 
outaide the carpels and between these and the ^ 

stamens. In Cobma, the Vine, and other flowers 9 

there is a five-lobed hjpogroous diski the stamens // 

heiog inserted ontside or netweea the lohee. lii ll 

Ciirm (lig. 222) the disk forms a perfect ring roond f^k 
the ovaiy. In Oaukhtria there is a double circle of 
s^es between the stamens and the orary. On the 
other handj in Vinea there are two glands, alter* 

Dating with the two carpels of the ovaiy. Tbeetudy f W 

of these structures is very interesting ini^ard to the fioiw of cwm# with the 

reduction of irregular flowers to regular Q^ies* Some p^s ud •(»»•&§ re* 

of the structures are rudimentary pet^ or stamens; 

and in other cases th^ are lefeTable to developments surrmdioftlK 

of the receptacle or torui itself fp. 100). thie m the 

frsAi the rsoepiMle. 


Th4 Andnxcium. 


The Stamena taken collectively form the Andr^eeium. The 
essential character of a stamen is, that it is that organ in which 
are formed the Mlhn^grain^^ the bodies by means of which the 
fertilusation of the ovines is effected. A completely devdoped 
stamen (fig. 223) exhibits two principal regions, the or 

stalk (a)y corresponding to the petiole of a 1^, or, os Clos thinks, 
to the midrib of a petal; and the anther (6), corresponding to the 
blade of a leaf. The anther is a hollow case containing poUra, and 
is therefore the only essential part of the organ: the filament may 
be wanting or merely rudimentary; and the anther then remains 
smilef like a leaf-blime when the petiole is not developed. The 
norm^ position of the stamens is between the petals and the pistil; 
.each stamen, under ordinarv drcamstances, intervenes between 
two peWs or is alternate wiu them, and therefore superposed or 
opposite to a sepal, tn Naias and Ttfpha it is supposed that the 
stamen is axial and not foliar. 

The base of the filament, or of the so-called sessile anther, is usually 
articulated to the rec^tacle wh^ these organs are ; but this con¬ 
dition is more or less di^;uised when the stamens are adherent to or ins^ 
parate from ^e calyx, corolla, or ovary. 

Staminodei or sterile filaments, s. s. aoch os are devoid of ^ 
anthers, occur in many flowers in r^ulor. circles; and not unfre- 
quently one or more stamens exist in this condition in un- 
symmetrical flowere. Sometimes these staminodia are reduced to 
mere scafas, os in the odd stamen of Serophularia (fig. 224), or to 
glandular M in the fiowers of many Oucifene. 
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FilamaBt.—The filament, in its usual condition, is s slender 
thread-like stalk to the anther, and in this state is termed 
Sometimes it is almost hair-like, and incapable of supporting the 


fig. 2Sa. 



Fig. 225. Fig. 226. 



Fiff. 2^. A t a, tlia fllameftt: 6, tha antbar. , 

Fif. 2S4. OorolU ct ^ict^pknluria Uia open, ahowlvg Iba four did/BamoBi ftioaDa and Uw 
po«tafi<tr Urnm one* or oUakictoda. 

Fig. 9aA. tinmen of AiZttun, with n tHfld flitmnni. 

Fig. 926. fltamea of/Ml guodryMo with proloogod OOBAMUto. 


weight o£ the anther, when it is cftpiUaty^ as in the Grasees; while 
it is still more frequently^ thick at the base, dimimshing gradually 
upwards, so as to become awl~shaped or subulate. «1d a few in¬ 
stances (Vrtica) it is montZ^orm, or like a row of beads. In other 
cases it is more or less expanded into a ptialoid conditdon, as in 
Erodinfa ; iu Campanula it is expanded in this manner at the base. 
Omithygalum has the filament dilated in this way throughout. 
The dilated filament sometimes exhibits divUitms : in C^rom^e it is 
forked at the summit, the anther standing on erne point; in Allium 
(fig. 226), Alyssum ealycinun^ Omithoyalfim nutane^ &q. the fila¬ 
ment terminates in three teeth, tiie middle one bearing the anther; 
and in AUium sativum one of the lateral teeth forma a kind of tendril. 

Branched Stamens.—In some plants, as in Mallows, some 
Myrtacem, ffypericum^ the stamens are very numerous and 
are arranged in fascieles. The study of the development of these 
fascicles shows that they are orig^nal^y single oreans, which become 
subsequently divided or branched, so that the fasciele of stamens 
* in su^ a case may be compared to a divided or compound leaf. 
Some of the divisii^ may be petaloid and sterile, others antberi- 
ferous. 

Appendages of other kinds are also met with, such as a pair of 
ylanduiar proeesseSf standing like stipules near the base, in Lau- 
racee (fig. 233), a single ^ur in Bcmmary; while in the 
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filament appem to arise on the fiaee of a scale-like body, and in 
^mo&a and Xorrsa it stands at ^ back of u analogous BCi4e« 

The Bcale«like organs situated at the base of fllamenti, or eonneeted 
with fascicles of stamens (TiHaeM), are hr some regarded as AuDishing 
evid^ce for the doctrine of cAorm; but thej are more probably merely 
hsirexi lobes of compound stameoa 

The Anther—ito parts.—The anther has a typical form> which is 
subject to ?ery great modification in different cases. It coiresponds 
to the microsporaDginm of some of the higher Cryptogams. Are^ular 
anther (fig. 228, 6) is an oblong body, divided per^ndicularly into 
two lobit; the division is usuiuly marked by a furrow on the face, 
and a ridge on the back (or dortum). The central region, which is 
solid and represents the midrib of a leaf, is called the canneetive ; 
the lobct are hollow dilatations of the lamina, and contain the 
polUn, At each border, usuaUy rather toward the face, is often to 
oe seen a vertical line, called the suture, indicating the place where 
one class of anthers split open co discharge the pollen. 

Attachment to the Filament.—^The anther is attached to the 
filament in several ways; if the filament runs directly without 
interruption into the base of the connective, like the stalk of an 
ordinvy leaf, it is said to be innate or basijixed; it the filament 
runs up the back of the anther as it were, so that the latter is 
more or less free at the base, the anther is a<fna^ or dorsifixtd ; 
if the filam*ent is attached by a slender apex to about the middle 
of the back of the anther, the latter is versatiJe, lu some cases 
the anther^isj>sn<fu{ous from the apex; it is then sometimes called 
apidjixed. the Tulip, the capillary point of the filament runs 
up into a conical pit in the base of the connective. 

Kodifloations.—The modifications of the anther result from various 
cauBos^ftom development of the connectiTe, horn the presence of 
' peodsges, from variation ef form of the snther-lol^ and from special 
conations of the internal cells } and there are also important differences 
in the manner of bursting, or deMeeence, for the discbai^ of the pollen. 

The Connective.—The connective is normally a solid rib, running 
up the middle of the anther. If the lobes of the utb^ extend 
upward or downward beyond it, the summit or base of the anther 
(or botii) becomes smaryinaU, On the other hand, the summit of 
the connective is prolonged in a membranous form in Ftofa, and 
also in the Composite. Jn Paris (fig. 226) the apex is leng^ened 
into a point, also in Marum, Magnolia, Ac.; in Xgl(pia into a 
fleshy mass; in the Oleanders into a feathered process, Ac. In 
two of the stamens of Viola the base of the conne^ve has petaloid 
spur-like appenoages; and still more remarkable states occur in 
tM hfolastomacece. 
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At otlier times the conaectiTe esrpeode Mnevenaly, so that the lobes 
become more or lees separa ^} in eu<m eases it may be wate^ orbicular, &e. 
{Meiitia, the Lim^tr^^ Ae.)« This is especially the case with the lower 
$ and examples may be found JlIustratiDg tnis pointi forming a series 
trom the state where the bases of the lobes are but slightly separated, to 
that in which they are inclined together at tho summit at an angle of 
46^ ( Viiex) ; or, further, the bases are carried out and np till they are 
horizontal, as in SiSacAy#, IVfmeUa, Ac.; while in other instances this 
goes so far that the connedtire grows out into two dbtinct arms from the 
summit of the lament, bearing the solitary aotheiw^ls at the tips; in 
Salvia (fig 327) one of the lobes is abortiTS, and represented by a petaloid 
plate« 


Fig. m 


Rg. 227. 



Fig. 239. 



fig. 927. BUmob of .SoToia ^eintU4, with % hblf^aother ooataibi^ iKiUen ond the other holf 
bemn, ecpwAod by the bifoootioa of the oo&oootive from the eainmit of the 
aiemeot. 

Tig, S98. Grcnp of otomene with wotiate bAthen* of the mole Sower of • Qoord. 

Fig. 999. Btemea of Vaecinimm with ipur-Uhe ^ppeodAge ood porooa oathen. 

Anthex-lobes.—The lobes of the anther are commonly oblong; 
in the Grasses they are linear ; but they yary with the form of 
the connectiye, and are sometimes lunate or reniform. In the 
Cucurbitacem they are remarkably convoluted (sinuate) intu. a flat 
scroU-like form (fig. 228). Not unfrequently they are attenuated 
upwards into fiw points, as in Foc^ittum (fig. 229); in the Me- 
iMtomaceas the two lobes become confluent into a tubular process 
at the summit; while appendages are occasionally met with at the 
base of the lob^, as in Jiriea (fig. 230), Ac. 

Anther^loeuli. —The lobes of most anthers exhibit internally 
four (thecetorlocidi) in the early stages of development, each lobe 
being div^ed into two by the sejoium extending from the connec¬ 
tive to the suture (fig. 231). The septum (th^^laeentcid of Chatin) 
is more or less destroyed during tlm mahiratson of the poUen in 
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most cases, leaving tlie anther ttoo-UlUd, or hUotmlar (fi^. 282). 
In some cases the internal substance of the connectiTe is ^ewise 
absorbed, produdag ^ true vniloeular anther, as in Alehemilta and 
in Malvacee. In other cases the four cells are retained perfect, 

Fiir.m Ffir. SftS. 



Fig* 9^* Stuim oC£Hca eiitrrmt. 

Fig. 6«etionof«iiMithc*r.iUiwo iob«» ttUI diTt4«<l Into tvo oeUt UMMpfv raohlng 
from tb« ooooactive t«i tbe tuhrft. 

Fig. M. of* bUeoojtf utber (Um Mp«* be«a 4b*orM). 

Fw. 38 ^ taaen of XmwT^vw, bo^ng a 4-ooU«d Asibr? with opomkr d«hlfoe&M, 4od 
two lobei it tho bue <3^ Ibe dkmeat re^reMBti&g diTuiou of % oottpouad 

|tUM& 

as in the 9 iu>e?n 2 o^u 2 ar anthers of iJufenyig, where tbe^are parallel, 
and of some Laiirace®, where they become obligw so that the 
summits are all turned towards the iace* The/^imidto^ unilocular 
anthers of Oomj^rena and Salvia are so called from being only 
halves of anthers in which one lobe is abmiave or suppressed. 
Anomalous one-celled anthers occur in Poli/ffaJa. The unilocular 
lateral anthers of the diadelpbous stamens of Fumariacem are 
dimidiale, 

• 

Dehiscence.—When the anthers are mature, the cells or loculi 
open and discha^ the pollen. This dehiscence t^ea place in 
different ways; it ma^ 1^ 9utural, porous^ or opercular, j^uftiral 
dehiscence is the opening of the walls by splittii^ down yertically 
at the sutures, wnich may be extrorn^ infroree, or laUral (see 
p. 126). A transverse slit is formed in the unilocular anther 
of AloAemiOa, in LavanduhXy ud in Lenvaa. Porout dehiscence 
is where definite orifices are formed at some point of the wall 

the loculus, as at or near the sommit in Aoimvm, Ericacess 
(figs. 229, 230), Ac. OpsTouZardehiscenoe results from the partial 
seraration of a |>ortion of the wall of the loculus, in the form of 
a of lid, as m die Berberry, where the front of each cell splits 
off at the sides and base, mid turns back as if binged at the top, 
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In the Lanracea (fie. 283) we find either two or fear little lide of 
this kind} opening the two or four cells of the anthers. 

If the snther he eoneidered the eqaivalent of a leaf wilh infolded 
marginS} then the grooye between the two lobes would represent the 
msmns of the leaf; but there is reason to suppose that no sud infolding 
realfy oceurSp but that two pollen-sacs are formed on either nde of the 
connectiTe wi^out any inyoluticHi of the margin. 

Stamens of Gynmospenns.—The stamens of the Oynmospermia 
present remarkable coj^tions, which require separate notice. 

Among the Gonifera (see that order) the stamens of n$tui con^tute 
entire male flowers^ and are conjoined into male eonee, each anther forming 
a scale of the cone; they are bract-like platen, hearing on the lower &ce two 
parallel anther-lobes (bursting longitudinally or irregularly)} beyond 
which the connective extends more or lass ss a scale-uke process. In 
Cupr€$iU4 form of the anther is excentriesUy peUaU, the JobeS} thr^ 
or four in number} standing under the overhanging connective; imd it is 
similar in Jim^penM and Th^'a, In Toxu* ihepeUaU connective is' more 
symmetrical, and radiately grooved above, having from three to ^ht 
vertical anther-Iohes beneath: some authors regm this as a group of 
monadelphous stamens. 

In the C^cadacesB (for illustration see thatorder)} where the anthm are 
scattered in large numbers over the lower face oi the scales of the male 
cones, they occur mostly in the form of groups of four simple anther-lobes, 
with longitudinal dehiscence and arranged is the form of a cross. These 
are mostly described as parcels of unilocular anthers. 

Knmber of the Starneu.—The stamens, taken collectively} 
present a number of characters, which have received technical 
names. The number of stamens in a flower is indicated by the 
terms mon-androvs, di^andreut^ Ac.; when more than twelve exist, 
the term polifHmdrcms is employed. Upon the number of the 
stamens the Linnean classification was partly founded. When 
the dumber of the stamens is equal to, or some multiple of, tiie 
number of petals in the corolla Ac., the flower is isostemonouB; 
when the number is different (ae in Scropbulariacem Ac.) the flower 
is ani»o$te7nonou$. When there is one whorl of stamens in the 
norma! position, the term 7u^lo$temonoiis is employed; diploste^ 
monous is used where there are two whorls, and obdipl^temonaus 
where there are two rows of stamens, the outer superposed to the 
petals. 

BalatlTS length.—Two cases of inequality of length of the 
filaments are distinctly named, vis. tlm didynamoui condition 
(figs. 28d A 286), whan there are two pairs of stamens, one pair 
longer than the other, characteristic or many irr^W Monope-’ 
talooi flowers (Labiate, ticrophulariacem, Ac.); and tetradynamous 
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(fig. 236), when there are foor long Btamene end two short t w i w . 
chsracteristio of the Crucifme. \^en the stamens are of 
lengtlt in the same flower, or in dlfiereat flowers of Uie «iune 
species (e. g. Primrose), the condition is called dtmofjiAte, and has 
reference to the mode of fOTtilization to be hereafter mentioned. 

The term mtinded is employed to doiote that the stamens do 
not reach beyond the corolla; exterud, that they are protruded 
from it; while dedinaU means that the exserted stamens are all 
curved over to one aide. 

Cohesion, etc.—The stamens are subject to apparent confluence 
or cobeeion, like the other organs. If the lil^eats are only 

Pig. 334. Fig. 336. 



FJi;. 934. CorollA of (TMono, UM op«ii to show th» diAfikAmooi lUmeiii. 

Fif. 9M. CoroUft of DigiiolUf l«id oum to thow the did/Mmooi ftecaeiu. 

Mf. 936. Tetfedyminoue eteaeoe ox the WftUflow? enmuDdiaf the piitUe th« floru MV^ 
lopee beiaf reskored. 

pardally separated so that they form a tube surrounding the 


ii1sr.2Sa 



Wig, 187. ICofkfldahihoQe ilMfteiM of J/o^eo. 

M. 188. JMedelbhooe otLtgomiMtm, 

Itf. M. OfOBM^Ua of ft PftfUionMeoM towm with dUdolphow itftMM 9^1 (tbft 
Uttle olreloe foftftd yie Mfpel). 

Flf. 10. Hftdftiphout or peljidilphooft tteiwi of mtggihmtm. 



126 


IfOBPHOLOOT, OB GOMPIBATITB A51T01CT* 


ityle (or a coIquiq in a stAminAte flowor of a diclinoni pknt) 
(fig» 228), tfae stamens are monaddphaus (fig« 237 Xa 0 in MalvaeeSi 
CameUia^ In Fumariaces they are coherent into two equal 
parcels, while in many Leguminoee, of ten stamens, nine are united 
together and one free: these states are called diadelphouM (figs. 
238 A 239). In HypericaceoB we hare triadelpkoui (fig. 240) and 
p€niad€lpK9%i$ states; but these, as also the state in Aurantiacess 
and yarious Myrtaeeis, are generally denominated polyaddphou$^ 
and are instances of branched seamens (p. 120). 

Sy)ig€iM$iou9 signifies that the filaments are free, but the anthers 
coherent (fig. 241), as in Composite and Lobeliacees. Oifwndrous 
indicates confluence of stamens and pistils, such as occur in 
Orcbidacem, Asclepiadacem, ArUtoloAia^ Ac. (fig. 242). These 
terms, together with those descriptive of odAssfon (perv/t/ncus, 
€pii/yiu>xiiy Ac.), have already been explained, as also the meaning of 
the words fixouoeeiout^ dicsuiotfs, Ac. 


Fig, 241. Fig. 242. Bg. 24a 



Fig. S41. Sjng^iutioQi tUment of Compooite: a, the W TFOgpdipg the Itjle ii s 

•oeoth; 6, thfi oothen Kinoved *nS ipfeAd OQI. tbowlog th^ Am SUm^nta. 

Fig. S42. Section of tho lower put of the perionth of vf rwWoeMs, ^^risging from the top of 
the inforior ovary. In theeovifey of the perionlli ie eeen the rtyle, with the 
odherent enthen apoa ito tide*. 

Fig. M. Clovete poU^n'^meje or Oi*eUf, pralongod below into % es«dtd/e, bj wbioh A etteohee 
itoelfto the iwftetfww of the Migmo. 

Direction of Anthers.—Usually what is called the face dl the 
anther is turned inwards towards the ovary, and it is then said to 
be mfrorss: but sometimes the reverse state ezista, and the face is 
turned towards the floral envelopes, as in Jianunculus, OblcAicum, 
Ac., when the anthers are tennea esiront^ h>eqiiently the direc¬ 
tion changes during the expansion of the flower, as in versatile 
anthers. (See also under Dehiscence, p. 123.) 

Pollen.-<-The poRsn, discharged from the anthers, consists in 
almost all cases of a fine powder composed of microscopic grains 
or cells corresponding to the mien)9pom the higher Cryptc^ms; 
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the- form and appearance of the graint rary much, and will be 
spoken of heretttor. The poUen of the Asclepiadacem and Or- 
chidacee, howerer, has a great peculiarity, in remaining petma* 
nentl^ coherent into masses, often of a waxy character In 
Orchidaceas the pollen-m€Mt» or are either single in each 

loculus of the anther (as they are in Asclepiadacem), and then 
often furnished, as in Orthin Ac., with a stalk-Iike phmss, called 
the eaadicU (fig. 243), terminating in a glatid-like base (retina-^ 
cul%m\ by which they readily adhere to the stigma or to foreign 
bodies, such as insects; or the poUinia are two or four in each 
loculus, and devoid of acaudicle; sometimes the^llmiaare nume¬ 
rous, and form merely a loose granular mass. 

The external characters of the poUen-mius, their structure, and sub¬ 
sequent history will be treated of in the Third Fart of this work, as tliey 
bemng to the microecopic anatomy and the Physiology of Plants. The 
form of the pollen-grains is geuemlly constant in the same plant; but 
great variations are often found within the limits of \atural Orders and 
sometimes in the same genus, so that, exceptiug the Orchidacem and 
Asclepiadaees), and a few other groups, they ore not to be relied on as 
affording any veiy useful characters in Syi^teniatic notaiiv. Their sise, 
form, and numbers are apparently in relation to their jnoae of dispersion 
by the wind or by insects. 'S 


TJu Oynaciwn or PigtiU 

« 

Carpels.—The central essential organs of flowers, composing the 
consist, like the outer parts, ' 
of phyllomes or modified leaves; 2^ 

these constituent leaves are called A J 

carpels. The peculiar character IT 

of a carpel is, that it produces I! iK 

ovuUSi the rudiments of the seeds jl ^ ^ IIJ Fig. 246 * 

—usually upon the margins, bat /I ^ jV 

occasioQuly on other parts of the ijl ^1 

internal surface. In the dym-- /j\ 

nospennia these ovules are deve- m ft 
loped upon the edges or surface 9 /// H 

of expanded carpels. In the An^ I a l|l lll^ 

giospennia, comprehending the \ m 
great majority of Flowering W# 

plants, the car^ are folded up, Hs.ul si^u piaai of jvkw, ocuMof 
either simrlv 244^ or coUee- ^ ♦••rr; a 



plants, the carpels are folded up, Hs-ul si^u piaai of jvkw, oouUMng 
either sii^Iy (ng. 244) or coUec- ^ ^ ^ 

tively, with the margins turned yis.S4k Tu MMTopMd, to tbow th* 
in so as to place the ovnles in the of th. n.p .1 of 

interior of a hollow case. The th. omu 

case thus formed, enclosing the 
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oindstf is cftllad the wary (figs. 244 & 245, a, o'); tiie upper part 
of tbe carpel ia frequently attenuated into a slender column called 
the ^tyU (c), at the extremity of which is a tenninal glandular orifice 
or BiiyfM (5, h), the borders of which are often more or less thick¬ 
ened or devdoped into processee of various kinds. Sometitnea the 
itylar prolongation does not exist; and then the sUgma is usHU 
upon we ovary. 

The pisUls are undoubtedly formed of carpels (carpellary leaves) in 
most instaucea. In some cases they appear to oe formed by an expansion 
of the receptacle or axis of the flower, as in Typha uid Nauui while 
their structure and venation are in some cases naimer those of a leaf nor 
of an axis, but, as it were, intermediate between the two. 

Phyllody*^Tb6 foundations of the doctrine that the carpds are 
metamorphosed leaves rest upon a very wide basb. The. following 
observatroDS include examples of some of the most important classes 
of proofs The carpel ordinarily possesses more of the character 
of a true leaf, as regaroi texture and colour, than the stamens or petals 
—approaching to the sepels, which we have seen to pass insensibly 
through the bmcts into ordinaiy leaves. The reeemblance is sometimes * 
heightened during the development of the fruit, as we see in the legumes 
of some species of Coim, and still more in the bladder-like pod of 
Coluioa. 2. itbundant examples exist of the substitution of petals ibr 
stamens and pistils in abnormal flowers; azA an almost equally oommon 
monstrosity consists in the substitution of isolated stunted green leaves for 
the carpels. In the Double Cherry, cultivated in shrubbenes for the soke 
of its I Hossoni, the stamens are generally replaced by petals, while the 
centre of the flower is mostly occupied ^ a pair of green leavea (The 
single, fertile Cherry frequently nas two pistils developed instesd of 
one.) In a common monstrosity of ths White Clover, the pod is usually 
replaced by a more or less perfect green leaf; the same occurs in garden 
Roses, where tufts of green leaves replace the pistils; and, in fact, 
examples of this kind are very abundant 3. The more or less stunted 
green leaves which represent the carpels in the above-mentioned monsters 
frequently exhibit on their margins structures vaiying is charactm* from 
almost p^fect rudiments of ovules to cellular papillss and leafy lobules. 
This is observed in the monstrous Clover, and hasb^ especially remarked 
also in monstrous flowers of cultivated (forc^ Tulips, of vanous Croci- 
farm, Banunculacew, Scrophnlarimccfe, &e. The abnormal conditions in 
these cases are analogous to the normal condition in Conifem and Oyca- 
dees, the Gymnosperms, where the bvules are always naked on open 
carpels* 4* The {mduction of ovulee on the margins of carpels is snAo- 
gous to what is seen is the development of advmmi(m$ buJ$ on vegetative 
leaves, as in £ryophylktmf &c. Such buds, however, occur sometunes on 
the upper snrmra of leaves; and we find some carpels^ as in Hymphma, 
Btsiomoif frc., with ovules deydoped more orless extensively over tne in- ^ 
temal free. 5. The dispoation or arrangement of the vasiwar bundles 
is usually that of the leu,.not that of the branch. 6. The structure de- 
velopme^ uid mode of growth generally are those of the leaf and sot 
of the hzanoh. Exceptions, however, occur to the last two statmenta. 
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naoaatA) Sntum*—The region of tho cftrpd whenee the oTolee 
ariae is called the placenta; and when in Angiospermous flowers 
the placentas are clearly and distinctly margintX t^ey must •of 
course be dovhUf from tlie meeting of the tvro edges i the same is 
troe of the Higmatie $urface$. The line of ankm o( the margins 
of carpels constitutes the ventral tuturs: the line coiresponding to 
the midrib of the carpellary leaf is the doreal euture. 

Ad ezcelleot example of a simple typical pistil formed of a single carpel 
is afforded by th^ legume of the L^minoMS; as, for instance, io the 
Sweet-pea, where we And the orair, with a ventr^ and dotsal suture, 
uarrowed above into a short slender style, tenninating in a slightly 
enlarged stigma. When we open the ovary, in the way it is broken in 
shellioff peas for the table, we fiod the plitcontary margins separated at the 
* ^ entnu suture, each carrying away halt the ovules, demoostratiiig clearly . 
the double character of the placenta. 

Modiflutioiif. —Pistils differ extremely in different plants, from 
dissimilarity in the number, degree, and mode of union of the car* 
l)eU, as well as in the relative degree of development of the different 
regions of the carpels, and with these may be associated the pecu¬ 
liarities arising from adhesion of the outer cireles. 

Nomerical relation.—^The number of carpels is most frequently 
less than that of the organs in the outer whorls, being very fre¬ 
quently reduced to two, and often to oue. On the other hand, 
multiplication of the number is met with in certain Orders, where 
the receptacle is generally more or loss enlarged to make room for 
them. • 

A large portion of the Gamopetalous Picotyledona, with a quinary a> 
rangement of the calyx and corolla, and often of the stamens, havedicaipel- 
lary pistils, as Gentianaces, Apocynaceie, Solanaceca, &c. Leguminoes 
with quinaiy flowers have a solit^ carpel. Tho agr^ment of the number 
of carpels with the other o^ana is almost universal in the ternary flowers 
of Monocotyledons, as in Liiiaces, Iridacea, Orchidace®, Ac. Multiplioa* 
tion of carpels is especially frequent in the ItanunculacesB, Magnoliacese, 
and some other Ordm 

Apocarpoiu Pistil. —In the typical pistil above described, and 
which really exists io lieguminosm (for iostanceX orgm, being 
composed of one carpel only, is UmpU. A carp^ may seditary 
in a flower, from suppression of the remainder of tiie circle; or 
there may te in the same flower several dietioct, i s. uucombined, 
carpels, as in Larkspur, Aconite, Magnelia^ Baemneulue^ Fragariay 
Ac.; in these cases the terms pisiile is occasionally used, 

or we may say carpels dwtmet, thm, five, ett numerous, as the 
case may be. The term apocarpoue piitil indudes both the solitary 
carpel and the multiple pistils, in the case of multiple pistils. 
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where the receptacle ia flat the carpels are m wliorUx hot if the 
receptade ia elongated the oarpela are arranged 9pirally^ as in 
Magnolia^ 

Sjncarpooi Pistil.—Where, as very fr^nently happens, the 
carpels cohere together, as the stamens do in the condition called 
monadelphous, a 6yne<tTpo%u or com^tmd pistil is formed; and as 
the carpels occupy the apex of the receptacle, they do not form an 
open organ, like the tube of filaments in McAva for example, but 
a closed case, appearing externally like a solid body, mostly with 
ridges and grooves on the outside, indicating its compound nature. 

The union varies very much in degree \ even in multiple pistils we find 
the carpels sometimes cohoriog strongly while young, and separated only 
as the seeds ripen; and in true compound pistils the union does not. 
always extend to the summit of the ovarian region, as we observe in the 
Saxilngacee, where the apices of the ovaries diverge. More frequently 
the ovarian regions are nrmly coherent | and then the 9tylt$ may be 
wholly frei^Pmk, dV/ms (fig. 173). Hypericum^ ^ or united part of 
the way up, as in some M^raceie (fig. 247) \ or entirely, but with tho 
stiginae distinct, as in OenmiKm^ &o. \ or tho stigmas may also bo con* 
fluent (PrimulAMflo, Bolanacsa, ^c.). Sometimes, however, the stales or 
stigmas exhibit the reverse condition, and are split into two partS; ae in 
the styles of Drossra, Euphorbiaf &c. 

AdhesioiL—1'he conditions arising from adhesion or want of se¬ 
paration have boon referred to already, under the names of superior 
or inferior calyx or ovary. The condition depends on this circiim- 
atanco—whether the vascular bundles for the carpellarv whorl are 
detached at once from the axis, or whether they are held together 
by a sheath of c^ollulor tissue for a time before becoming de^hed. 
They are always associated with cohesion when more than one 
carpel exists. 

The styles, when the ovaiy U inferior, are either coherent, as in 
fridacesc (flg. SOO), or distinct, as in the Umbellifenn (fig. 172) end Rnhia* 
eead. In Snxifraga (fig. 171), and in some other cases, tho ovary is half¬ 
inferior. When the stamens are consolidated with the pistil, the gynan^ 
drou# condition ia produced. In OrchidaceiB the filaments are inseparable 
from the style, forming a column sunuountiiig the ovaiy; in Asclepi^ 
daces the anthen adhere to the siuntDit of the &ee compound styles in 
^iristolochiacese the filaments apparently adhere to the base of the com¬ 
pound style (fig. 842). (See unoer Aiistolochiacem.) 

Compound pistils are sometimeB smooth and even on the out¬ 
side, showing no sign of their compound nature, as in Primula^ 
&c. \ in other cases they exhibit more or less deep furrows at the 
lines of junction, sometimes dividing them into lobes. But the 
internal structure of the ovary generally indicates the number of 
carpels entering into its composition very plainly. 
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KnltQociUtt Orary—Placentation.—When the carpels ai« firmly 
and organically united by the surfaces of contact, we obtain the 
type of a compound muUiloeulur or many celled ovary (fig, 248)*, 


Fig. 247- 
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In these cases the sides of the constituent carpels are folded in¬ 
wards, so as to meet in the centre, and thus form partitions be¬ 
tween the chambers or loculi. The placental margius of the 
infolded carpels are retroflexed, constituting central or fucile pla¬ 
centas, The partitions are called and are necessity 

double, being composed of the conjoined side-walls of contigaous 
carpels. In such ovaries the dor$al sutures are in the outer wall, 
while the ventral sutures meet in the centre (fig. 248). 

Examples of IhU hind of ovary are fiimished by Liliacstt (fig. 240) 
and many othW Uonocotyledoooua orders, by Ericacem, SoUuaceo, Scn>- 

S htilariace®, &c. In some cases the ventral sutures and placentas are not 
irectly confluent, hut adhere to a central prolongation of the receptacle 
running up between them, as in Geraniacece (fig. 270). &g. 

False or spurioue disaepitnenU occur ocnasiona^y both in compound and 
simple ovaries, consisting of membranes or plates developed from the plap 
cents or from the dorsal suture, and suboividing the originally ringle 
cavity formed by individual carpels. Thus in Lmum the 5-carpelIii^y 
ovary would have five loculi, were it not that a spurious dissepiment 
extends inwards the dor^ suture to the placenta in each l^ulns, 
and divides the ovary into ten loculi. In Astrayalua (fig. 2d2) the simple 
ovary is divided by the inflexion of the doiu suture, and in Datura 
Stramonium a false septum is fontiod in each of the loculi of the ovaty. 
The tranarerae blse septa found in various Leguminous ovaries, such as 
Cathartocarpua are lihewise outgrowths the walls of the carpeL 

TJniloeiilar oomponnd Ovary.—If the carpels are not inflexed, 
but cohere by their contiguous margins, they form a hollow case 

* The term caU, though eommonly used, is otdeetaonable, as leading to conlH^ 
sion with the cells which make up the tissoM of the plant On ihisseoount the 
word loculua is preferable. 
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with only a single cavity; and as the lines of janetion of the ear- 
pels are on the outer the placentas roust stand inside those 
lines; in this way is formed a unilocular compound ovaiy with 
parietal placentas (figs. 258-255). There are no dissepiments; 
and the ventral sutura, alternating on the outer walls with the 
dorsal sutures, are, in such cases, Ithe the placentas within, formed 
of the confluent margins of two diferent carpels instead of those 
of the same carpel. 

Wa find almost evary possible degree of transition between the parieial 
and the axiis plaeeniaSf according as the placeotiferous marine project 
more or less into tlie interior <if the ovary. True parietal placentas aro 
found in ViolacecD (fig. 354), GentiaDacesa (fig. 363), Cistaceu (fig. 3M), 
&c. In l^apaver we have the maigius tumed-in so as nearly to reach the 


Fig. 363. 
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centre (as imperfect dissepiraents); in some Hypericaceio (If. ^aveolens) 
the originally axile placentas become parietal hy sepmtion during the 
ripening of the fruit, while in CacuAitaeeie uie oriraally distinctly 
parietal, although greatly inflexed| margins ultimately cohere so as to form 
an axile placenta. ^ 

In Cruciferm we have an anomalous condition, where there are two 
double parietal placentas, hut from the ccDtxal line of each projec^aplate 
passing across the cavity and forming a kind of spurious septum, called 
a repkan} so that each cell contmns only the two half-placentas formed 
by its own margins. 

Free central Placentas.—In some Orders, where the walls are 
as in the unilocular compound ovaries above described, the placentas 
are found as a free colutim or expanded mass in the centre of the 
common cavity. This forms the com^xmnd unilocular ovary with a 
free central ploeenta. . In Primulacem, Santalaoee, and some other 
Orders, where this kind of placeniation occurs, the placeutas are 
free from their very earliest state, and are seen to he direct pro¬ 
longations of the receptacle or axis within the carpels. 
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The Appearance of a firee cental placenta ia pieeested in Garyophyllacea 
by the obGteration of the partitioQa which pasa between the outer walls and 
tue centre of the carpels. 

iij Haillon a peculiar process from the placentas over the orules is called 
the obturator} it ia very conspicuous in iluphorbiaceae. 

Variou modes of PlnoentatioiL—The placentas have been spoken 
oi as double, on account of their origin: where only one ovule 
exists in a cell^ it is assumed that one at least is suppressed; bat 
this other is not unfrequently developed in the Cheny, Almond, 
Ac. (causiDg the double kernels). In Leguminosa) the double pla¬ 
cental base is so narrow that the ovules are placed one over another, 
and foroi what appears like a single lino. In Larkspur, Columbine, 
* Ac. there is a distinct double row; in manycoses each placenta boa 
a double row of ovules; while axile placentas are frequently thick¬ 
ened aud enlarged, so as to bear a large collection of ovules, closely 
packed. In Papaver the ovules exist all over the imperfect septa; 
Lu Jfjfntphasa all over the si<les of the dissepiments, and not at the 
margins ; in Su4omus all over the inside of the cupels, jtc. Whore 
ovules arise from the base of a ca^l, eitJier singly or in larger 
numbers, the placentation is called bonfori it is in most cases a 
slight modification of free central. 

The Style.—The styles require no particular notice beyond the 
statements already m^e, except in regard to their irregular posi¬ 
tion in some cases. The s^Ie ia really produced from the apex of 
tho carpel; but in various &)saceiB the ovarian part of the struc¬ 
ture grows faster and so disproportiouately that it leaves the style 
on one side (lateral) (Prayaria, Gg. 250), and sometimes even grows 
out and up so mu<^ that the style, then called bonlar, seems to 
arise from the base (Alchemilta), In the Bor^nacess and lAbiats 
(fig. 205) a similar condition of the styles exists in a compound pistil ; 
the styles in these plants are confluent, and arise as a solitary column 
from a deep depression in the centre of the 4*lobed ovaiy, ccmi- 
municating with the cells near the base os in the Boaacea refem^d 
to. These styles of Labiato are called gynobasic. A dimorphic 
condition of the pistil especially affecting the length of the style is 
met with in some flowers, e. g. t^mroaes, some of whidi have ^ort, 
others long styles, as explained under Feitilisation. 

The Stigma.—The stigma is either situated at the end of the 
style or, where this structure is wanting, it is sessile on the ovary. 
Instances of sessile stigmas are fumishM by the compound pistils 
of Papaoer (fig. 262), f'lympheace®, Ac., where the stigmas form 
radiating ridg^ on t^ top of the flattened ovaries. The elongated 
stigmatic surfaces on the inner sides of the be^-like points of the 
simple pistils of Uanuncuius and allied plants are ilmosst to be 
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of most CaryophyllaceSB. When it is properly terminal it exhibits 
a great variety of conditions, both as regs^s composition and 
struc^re. Its form is sometimes associate with the method of 
fertilisation bv insects or otherwiiie. as aftervArds ATnlftindd 
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It has been stated that the styles of compound ovaries ate often ditHnct \ 
the stigmas are also often distinct on oomponnd styles, indicating the 
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number of conatitueot carpels. MoreoTer these distinct stigmas are oeca« 
sionally split down into two arms (dwmtUa biontna)^ corresponding to 
the two placentas below: the oneH^elled ova^ of Clrasses and Compositm 
(iig. 204; bears a two-armed stigma; and t£e stigmas of the compound 
ovaries of Rtph<trbM and some Dtoiera are double the number of the 
carpels. Sometimes the distinct anna of diflerent carpels cob ere» and 
form stigmas eijual in number to the placentas^ but alternating with them. 

Fond and Foaition*—Stigmas, simple or compound, when distinct, 
are either terminal or lateral : in the latter case the stiginatic sur¬ 
face is on the ventral side. Their form is generally slender and 
thread-like, with a glandular stigmatio surface \ but in the Orasses 
the stigmas are feathery (fig. 257) or ptniciUait (fig. 258); in the 
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Iridacees they are petaloid (fig. 259) or very much enlarged, as in 
Irie (fig. 260); and in other cases they are capitale (fig. 266), 
lobed (fig. 26I),y>sItafs, nufiafs (fig. 262X^^^omt (fig. 263), linear 
(fig. 264), &c. In liOguminosi^ tiie stigmatic surf^ of the simple 
style is lateral (fig. 265). 

The orifice of stigmas leading to the canal of the style Is more or less 
filled hy the glandular and capillary processes which dothe tiieii sur* 
faces; and, indeed, to the naked ey^ the canal of the style does not 
appear permeable. 

Oyiucspeniions Pistili^—The pistil of (Jymnospemous plants 
consists of scales or open earpdiy collected into sondi, beating ei^osed 
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ovnles, BO that no repreaentative of tho stylar or stignjatic regions 
exists here. Among the Cooifene, Antis and its allies have scale- 
like carpels with a pair of ovules on the upper surface, at the base 
(fig. 266 ); the structure is analogous, although the form of the 
scale iiiffeTB, in Thuja; the Cypress has peltate scales, with nume^ 
rous ovules; in Junipei^us each of the three scales has only one 
(fig. 207). In Taana the ovule is a solitary structure, a kind of 
fr^ ovule» grouing out from the apex of a small cone formed of 
barren scales. In the Cycadacesc, Cjfws has large leaf-like ear- 
pels, with numerous marginal ovules; Zamia has peltate scales, 
more like CtipruBU9f with tho ovules pendent from the thickened 
summit. 

By some authors what is above doscribed as a naked ovule is thought 
to be an ovaiy (sue under Uyuiuospenne). 

Sect 10. Fhodcctb op tub EsssKTUt OnoAJvB or Flowers. 

Ovules.—Ovules are the rudiments of seeds, and arise from the 
placentas situated in the ovaries of Angiospermous plants (figs. 
233-265), and on tho mm^gins or surface of the open carpels of 
Oymnospemua (fi^* 266, 267). They originate as cellular napillo) 
at an early stage uf development of the ovary, and acquire a demiito 
form and structure by the time the flower expands. 

Ovules are by some obeerrers regarded, in part at least, es a kind of 
bud; for not only do Uiey appear in tho positions occupied by adventi¬ 
tious buds on vegotativo leaves, as in Bryophf^llvmf but aDnonnal leaf-like 
carpels ofien boar bulb-like structures and foliaceoua lobes, in place of 
the ovules, on their free marpns. By others they are considered, at 
least BO far as their outer coat is concerned, to he modified leaves or 
portions of such leaf. In most cases they originate from the manriss 
or surface of a carpellary leaf; but in some cases they originate uota 
the axis (free central placentation), and are then either lateral or 
terminal, as in Fiperaceee, where the end ot the axis becomes the 
nucleus of the ovule. Other illustrations are aflford^ by Taxw. and 
I\ifyffonum, 

HuAbar.—The number of ovules in the ovary, or in one cell of 
a compound ovary, varies between wide limits. Thus the ovule is 
SDUof^in the simple ovoriee of £aiiuns«li«s, Prunti$ (fig. 245), &c., 
in the compound ovaries of Folygonocem and in each (^1 of 
the bilocular ovaries of the Umbelliferc &c.; the number is still 
small and d^niUm the simple pistils of many Leguminosie, in the 
cells oi the compound ovary of Quereuif &c.; in a very large pro¬ 
portion of compound ovaries, whether unilocular or multilocular, 
the ovules are very numerous on each placental surface, and they 
are termed wd^nUif as in iVtmwla, Aipavsr, &c. &c. 
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Foiiionliii, —A fully deyeloped orule is u^uftUy attached to the 
placenta by a ehort stalk, callM the fttnicului^ podaiperm, or umbU 
Heal cord ; whore this stalk does not exist, the ovule is Besrile ; in a 
few cases the funiculus is very much elongated (Plumb( 4 pnacefD). 

SelatiTe PoaitioxL—S^^eoi&l terms are used to indicate the posi¬ 
tion occupied by ovules m the ovary, and more particularly their 
direction. If the placenta is at the base ^ the ovary, and the 
ovule, springing from that situation, points upward, as in Polygo- 
uacete and OompositiB, the ovule is cmled er$el ; if it is attache at 
the summit, ana haugs straight doa-Q, as in the Birch, Bipsacom, 
it is tuspendffl ; when the placenta is central or parietal, the 
ovule may turn upwards and be fwetuiifu/^ may point straight out¬ 
wards or inwards and be JtorizorUul, or may turn downwards and 
bo penduloiu. In Plumbaginaces the ovule is suspended from the 
end of a long funiculus, wluch arises from the base of the ovary as 
in the erect condition. 


Where numerous ovules exist on a central placenta, it is very common 
to find the uppor ones ascending, the middle horisontal; and the lower 
pendulous, su that the direetion bmmes indefinite. 

• 

Parts of an Omle.—The ovule arises from the placenta as a 
conical papilla, which soon becomes elongated into an oval body, 
the nt£c^us, raised on the stalk or funieului^ By the time the 
itower opens, the nucleus (figs. 2(18-270, a) generally becomes 
covered up by the coats or envelopes, which originate as circular ridges 
from the point where the funiculus is attached, and gradually grow 
up over the nucleus. The coats do not completely close in the 
ovule, but leave an opening at its summit, called the mieropj/U or 
foramen (figs. 268-270, b). The base of the nucleus, wh^ the 
coats arise, is called the chatasa ; the intemal coat (the seeundine 
of Mirbel) is the iirst formed ; it is denominated the inieffumetitum 
intemumf or the teamen; where only one coat exists, it is called the 
intigummtum simpUa:. The outer coat, which grows up after the 
inner (the primine of Mirbel), is called the intcffumentum esternumf 
or sometimes the testa. Sometimes, as in W^witsAia, the primine 
is prolonged beyond the apex pf the ovule ia the form of a tube 
greatly resembling a style (see under Qnetacem). Tbe orifi^ named 
the micropyU forms a can^ passing threugh both coats down to the 
point of tne nucleus ; and the portions passing through the outer and 
mner integuments are often called, respectively, the exosUme and 
endostome. The point where the se^ afterwards breaks away from 
the funiculus is marked by a scar, whidi is called the hUuTn. 


In the Mistletoe the nucleus is naked, no coats 
cases there is only one coat; most ovuIm of Monoeo^ 


being formed; in many 
icotyledoDS have two. 
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The coatfl of the ovule are uaually regarded ae foliar in their nature^ the 
Ducleue aa axial—by others aa a ^‘trichome^* or superficial emergence 
from the foliar coat of the ovule. The nucleus may be regarded as the 
equivalent of a macroeporan^uju among higher Cryptogams. 

The above is a description of the ovule of what may be called the normal 
form, such as we find in Folygonuntf &c.: where the nucleus is straight 
and the micm^iyle is at the end opposite the attachment of the /micniuMy 
and the chataza next the piaetnia, such an ovule is called iiraiffM, or, more 
technically, atropous or orihotrcpwa (fig. 208). 

InToraion and Cnrration of the Omlei.—^Very frequently the 
funiculus grows in a state of confluence with the outer integu¬ 
ment, during the development of the ovule, so as to push up the 
base of the nucleus until it is completely inverted (fig. 269), and 
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the mieropyle (b) piiints to the placeuts, while the chalaea (c) is at 
the opposite end, the nucleus being straight as in ortbotropous 
ovules : this is the inverted or amiropous condition (Composite, 
Liliacem, &c.); and as the funiculus is confluent with the outer 
coat, the hUum (the external point of junction of the^n^^tis with 
the body of the ovule) is left in its original podtioo, and therefore 
close beside the inverted mieropyle. The aaberent portiem of the 
funiculus often forms a kind of ridge extending from the hilum to 
the chalaaa x this is termed the raphe (fig. 269, d). Other ovules 
become anatropous not by reflexioir, but by unequ^ growth. 

The inverted ovule is a straight ovule with a long funiculus eonfluent 
vrith the outer coat: in Jkmutna (Cistacees) the real condition often 
actually illusttatea ^a i and is seeda formed from anatropous ovulea the 
ra^e sometimea separatea (Zy^hyUumf Willdencvia). 

The poaition of the raphe ^th r^erence to the ovule varies in different 
eases; sometimes it is ventral^ or on the side of the ovule nearest to the 
placenta, sometimea dorsal^ at other times lateraL 

A curved or campylotrepous ovule (fig. 270) is formed by the 
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bendiDg oyer of the nucleus upon itself in the fonn of the letter XT, 
carrying the micrt^U{b) over, but leaving the ckalaza in its natural 
vicinity to the hi]um«. There is no raphe in such ovules. 

Another condition more rarely met with is the horizontal or 
amphitropotu ovule, intermediate between straight and inverted, the 
adherent funiculus pushing up the chalaza at one end, while the 
micropyle descends in a corresponding degree, until the axis of the 
ovule b^mes horizontal, and parallel with instead of at right angles 
to the placenta. 

In the first mstancs all ovules are straight, but they mostly become 
curved during the course of their development 

The Sznbrjo-IM.—At the time when the fiower expands, there 
exists a more or less considerable sac or cavity excavated in the 
substance of the nucleus, the upper end of which sac is situated 
just within the apex. This cavity is called the €mbrwH$ac, being 
really a sac or bag with a proper wall, within which the mbrt/o or 
rudiment of the future plant» developed after fecundation* It is 
analogous to the mocrospers of (>yptogamous plants. 

The phenomena of fecundatiou and of the early doTelopmeDt of the 
exnbxyg, together with the mioutiv of the anatomy of ovules^ are reserved 
fur the Physiological part of this worif. 

The further morphological poculiarities of the ovular structures will 
fall best under the bead uf the seed or completed product, previously to 
examining which we must follow out the ultimate history of the pistils 
and associated organs fonning the frmi^ in which the ripe seeos are 
found. 

The Trait—The fertilization of the ovules usually tabes place 
soon after the opening erf the flowers, or sometimes even before 
their expansion. During the subsequent changes by which the 
ovules are converted into seeds, the ovary (and occasionally other 
parts of the flower) undergoes further development, and b^mes 
what is technically called the fruit or seed-vessel. 

Ghuget daring the ripening of the Froit.*— OeneraUy the stamens 
end coroil^ and not unfrequently the calyx fall away or wither up 
after fertilisation, and the series, wdtb the stigmas, mostly aisappear| but 
the style sometimes persistai and even undMg<M enlargement^ fomung a 
kind of beak or tail to the frmt^ eepeciaUy in simple fruits formed of one 
carpel (Itanuneuluef Ciematiif OemOf flg. 889, Ac.). The calyx, when 
mfSrior, remains in many esses as a loose cm or envelope surrounding 
the fruit (as is Labiate, many Solanacem, flg. 18^ Ac.); or, when Mverfor, 
Its segments, enlarged or witbere^orm a kmd of crown to the fruit (Com¬ 
posite, CampanuUeesd, Ac., % iSS), and the tubes of adherent cuyees 
always enter into the composition of the inferior fruits (figs. 298-808). 
In some cases the calyx and the ooroUa, in other cases the receptacle, 
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become blesded with the ovei^ or ovwee to form the fruit; e&d e edll 
more complex kind of fruit is formed bj all the flowers of an inflo* 
rescence becoming comoined into a common etructuie during the ripening 
of the seedy eo u to fonn a collective fruit, such aa occurs in the Pine¬ 
apple (fig. 808), Mulberry (fig. 807), BreM-fniit, the fig (fig. 900), 
conee of rm, &c. 

Considered aa deyelopmenta of the carpels alone, many fruits in their 
mature condition depart widely in appearance from the oyariea from 
which they are produced, the morphology of fruits ezbilnring perhaps 
moro remarkable cases of actual iDetamorphosis than an^ other parts of 
plants. Hence it is often difficult to judge from a fruit what xind of 
pistil the flower has possessed^ and the structure of fruits can only be 
understood by a study of their progressive development from the imma¬ 
ture to the mature condition. 

The moat important source of change is the tuppremon of ebflknbers or 
loculi of the ovary, together with the abortion of ovules. Thus the flower 
of the Birch has a two-celled ovary with one ovule in each cell; but one 
cell with its ovule is constantly ab^ve aud almost entirely disappears in 
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the fruit. In the female flower of the Oak and hasel-nut there are three 
cella, each with two ovules (fig. 271); but only one cell is found in the ripo 
fruit, and this is filled by one solitary remaining seed, as we find in the 
Acorn or nut. In the Lime tiiere are several cells in the ovair, but gene¬ 
rally all but one are obliterated in the fruit ffig. 272); and aimilu cases are 
by no means uncraunon. In these cases we dissepiments, called in the 
tenii HpiOj are not broken down, but pushed to one ride and oUiterated 
the pressure exercised by the developed seed. 

On we other hand spurious pafUihm are sometimes formed, as in 
Datura Stranumittnif which has a fomscelled fruit derived from a two- 
celled ovary: and in the pods of L^ominose cross partitions are often 
produced between the seeds. 

The original conditions are frequently still further concealed by the 
alterations in the texture of the coverings of the fruit, next to be de¬ 
scribed. 

The Perlotrp.—'The ^ wall ^ of the frait is the subetanee formed 
f rom the carj^e, or (when present) from the other compement 
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stractures. It constituteci the enclosing the ripe seed or 
aeeds, and is oaUed the pmcarj>. The pericarp is of very different 
structure in different fruits. When the fruit is mature, it may be 
d/y, mmbrawug, leath&nf (corutc^us), wood^, or iueeuletU; or it 
may be succulent externally and wo^y within, or succulent in¬ 
ternally and woody or leathery outside. 

The ripe pods of common Peas aiford examples of a dry membranous 
pericarp; the Flags (iris) have a it^nthety pericarp; the common JIasel- 
nut «&c. have a loocdy pericarp. Thepericarps of the Qrape and tiie 
Qooeeberry are tHCCuteni or baceaU* Toe Plum, Cherry, &c. are succu¬ 
lent exter^ly and woody within (drupaceout) ; the Orauge, the Poiuu- 
f^nuiate, the fhunpkin, &c. are succulent witl^ and loathery or horny 
outride. 

When the pericarp is uniformly membranous or woody, without dis¬ 
tinction of layers, so subdivirional terms are applied to )t The same 
holds good in respect to the simple mxuleni pericarp of such fruits as the 
Qmpe and Goose Deny. When there is a distinction ioto layers, foriu(^ 
by n gradual alteration of the texture of the inner and outer parts during 
maturation, we disdnguish between an emcarp and an endoearp expprenr-^ 
as, for example, in the Plum, Cherry, walnut. Ac., where tuere is a suc¬ 
culent epiearp^ and a woody eaicearp fonning the stone; the ** core ’’ 
of the ^ple is a membranous eodooarp. when a fruit, such as the 
Orange, Pomegranate, Litchi, &c«, is firm externally^ with a leatliery or 
woody epiearp and a succulent emhearp, the latter is generally drived 
from development from the placental regions. In common ** stoife-fruits 
the two r^oQS are often distinmiisbed oy the names Mrcocarp for pulp) 
and putamen ofpprene. In the Date-Palm (fig. 280) the stoue eouaists 
of tne albamyioue seed, which is inveated by a succulent pericarp. In 
other Palms, such as Arrea^ the pericarp is fibrous. In haru-rinded suc¬ 
culent fruits we have an internal Sftrcocani enclosed by a cortex or rind. 

Blaay authors, following De Candolle, diride the pericarp into Mtearpy 
meioearpf imd endeearp. It may be observed here that the distinction 
between enaocarp and epiearp, in the common stone-fruits, arises entirely 
during the ripening of tne frmt } the two r^ions are originally alike and 
undistinguiihable $ it is well known that the easy separation of the pulp 
from the stmie is a sign of ripeness. 

. Dehificettce of Fndt—Some fruits, more particuhu^ly the succu¬ 
lent kinds, but also mauy dry fruits, do not burst to dischai^ 
their seed or seeds when ripe; these are called indehiacent fruits. 
The pericarp rots away, or is broken irregularly or per^mted 
when the seed germinates. Most dry fruits, more particularly 
those formed of more thmi one earpri, burst open or separate into 
pieces in a regular manner when mature, and are consequently 
dAiscent. 

Dehiscence takes place generally (1) by the separation or splitting 
of the sutures of the carpels in a veiiical direction, or (2) l^tbe disso¬ 
ciation of coherent carpels, or (3) by both together. The parts which 
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separate in tbe first my are called valva ; and this mode of bursts 
itig is termed stUunU or valvular dehiscence^ The separated carpels 
in the second mode are called cocci if they do not open as explained 
in a subsequent paragraph. Sometimes the valves only separate 
for a certain distance from the summit, forming teeth (fig. 273). 
In a few oases the dehiscence is porous ; in others the upper end 
of the fruit falls ofE like a Ud, by transverse or cireumsdss^ dehis'^ 
eence (fig. 274). 


Fig. 273. Fig. 274. Pig. 276. 



71 ff. 979. Bufft of OnUinm. 

Fig. 974. C4piul«f of j4iufsttlU0 (■omotinoo MU«d 0 pjrte), opaniof by ebtmnMcudlo dehii- 
ootir'o. 

Tig. 976, Bw«tihu4of/^itcwm<8tor Aftbo). 


TalTolar Sehiicence.—When the dehiscence is vah^u2ar the 
fruit is named bi-, tri-, multivalvular according to the number of 
valves or pieces into which it splits. This m<^e of dehiscence is 
subject to several modifications, according as the splitting takes 
place through the dorsal or through the ventral suture, or through 
both at the same time. It is still further complicated by the cir¬ 
cumstance that the placentas sometimes remam attached to the 
valves, while at other times they break any from the ^ves, as in 
the condition called septi/roffol. 


A few examples may be here given of the variouB modes in which 
valvular dehiscence is effected; and the student will find the subject iar 
more readily intelligible if he refer to some collection of seed-vessels where 
the fruits are correctly named. In the case of simple or of <^>ocarpous 
fruits, there is no pwtitaon or dissepiment, the cavity being simple; in such 
cases valvular dehiscence takes place^:— a, through the ventral suture, as 
in the Columbine (Aqmleffia), the Star Anise (IlHeimn, fig. 276) i or, |3, 
through the dorsal suture, as in MagndUa\ or, y, through both sutures 
at the same ^me, as in the pod of the Pea and othtff Leguminous plants 
(fig. 286). In this latter case are two valves, but only a single 
caniel. 

In unilocular sunearpom fruits, where the compound carpels cohere by 
their edges which are not infolded, dehiscence takes place:—a, trough the 
ventral sutures, when the placentas are found on the margins of the valves, 
as in Gentians (fig. 26S), each valve in this case representing a carpel; j9, 
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throu^ the doMl sutum, whm theplacentu will befoond in the middle 
of the Talvea, as in the Violet (figr. Sm). In each fhute each vetye consiaia 
of two helf*carpelfi combined. In the Orcbidacem the capeules dahiace 
in the manner deecnbed, with thU ftirther peculiaritjr^uat the valves, 
bearing the placentas in the middle, separate firom the midribe or dorsal 
sutures, leaving these latter attached together at the top, and ^ua forming 
an open framework supporting the remains of the perianth. 

In ntuUiiocular t^natrpom fruits, where the sides and matins of the 
component carpels are infolded, so as to form partitions or dissepiments, 
the aebiscenee is likewise throimh the dorsal, or ventral, or through both 
sutures } thus dehiKence takes place : — a, Iceulicidallt/, through the dorsal 
sutures, so as to open the loctuus or cavi^ of the carpel &>m behind ; 
each valve in this case re^^nta two balf<»earpels (figs. 377, 378); or, 
MspticidaUu^ through the septa, so as to isolate the previously combined 
carpels (ng. 370). Each segment in this case represents an entire carpel. 


Pig. 276. Pig. 277. Fig. 278. 



Tig. 97a Bip« thrit of Otwriwn, (be teiledami eepentiag elietiaJly froia the owpopbore. 

977. Bunt oapraie of IfUy with loouli^dal dabiooeooe. 

Tig. y7a The ume in oroeeeeotioo. 

Septicidal and loculicidal dehiscence may occur in the same fruit, as 
in the Foxglove {Diffiiaiia), the capsule of which first divides into its 
constituent carpels aeptiddfdly, and afterwards each carpel splits loculi* 
cldally into two valves; the four valves so produced represent each a 
half-carpel. 

Both the loculicidal and septicidal modes of dehiscence axe sometimes 
associated with what is termed septifrapal dehiscence. This occurs when 
the $ep(a or partitions bearing the ^acentas lire broken acro«; the efiect 
of this is that the valves bre^ away from the placentas, leaving or 
the whole of the latter standing in the centre of the fruit on a kind of 
coluniD, as in Andrimeda^ Ctmco/owtes, Ehododmdrm^ &c. 
dehiscence takes place by itwlf in the sUiquee or pods of Crudfene, where 
the valves separate from thejmetal pU^tas, living them in the centre 
supporting the ovules (figs. 296 k 290). 

Bdiiiooam.*-In some instances, as in Octium)tke carpels septate one 
from the other without opening. In such a ease the term scnitoearp is 
employed to designate the wb^ fruit, while ite component carpels are 
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callod eoccif or where there are two, ae in Umbellifersi mmearp$ (fig. 800). 
More fm[uentl 7 the carpela not onl^ eepHrate aepticidal^ but each one 
bunta, through the dorw suture, $m in Geroniwn (tig. 2/0), or through 
the ventral suture, as in OAshicum. 

Dekiicenct by teeth only ditibra from that bj valves in the ampler 
dmee of separation. fruits or seed-vessels of OaiyophyllacAee 

dehisce by teeth. Sometimes the teeth are equal in number to tne carpels, 
as when the dehiscence is through the ventnd sutures onlj (Zychuie); 
sometimes double the number of the carpels, when the splitting takes 
place through both sutures (DiafUfms) (fig. 27S). 

PorOQS Dehiscence arises from the formation of orifices in 
the walls of a dry capsule, aliot^ing the seeds to osoape. In the 
Poppy (Pajx^vsr) a circle of is formed roimd the upper etlge 
of the fruit, just beneath the stigma: in Antirrhintim and Linaria 
there are two or three orifices near the summit of the capsule •, in 
some Campanulas a ])ore is formed at the base of each cell. 

In all these caeca Ihc orifices are formed from thin spots in tho walls, 
which tear open, their edges curling beck in nioro or loss regular teeth: 
tho dehiscence of Ajitirrhwmfn is connected by that ot &ivphulariaf l>if/i^ 
fah\ &c. with the dehiscence into a crown of tevtb os in Primula and 
Caryopbyllaces. 

Tranaverae or Circtunacifoile Dehiscence, observed in the mem- 
bronous capsules of //i/otet/amu$ (tig. 294), AnoffulliM (fig. 274), 
Plantai/ 0 ^ aTid in the woody of Lecyiht$f arises from a 

tmiiBverae fissure rimniiiground the wall and splitting off the upper 
part of the fruit like a lid. A dehisconee analogous to this occurs 
in the lonienU’ of v arious .Leguminosm, which break aeries in several 
places between the seeds. 

In those coses a kind of articulation is produced, by the tissue of the 
pericarp remaining mure delicate in the line of dehiscence, so that it 
necomes tom by the hygroinctiic contraction or expansion of the finnor 
parts above ana below, uter the fruit has become mature. 

Period (ff Dehiscence.—I^ehiscence does not usually take place until 
the seeds are ripe; but in Mignonette (Peeeda) the ovary opens rofore; in 
jMSfnfice thalictroidee tlie ovary bursts very early, and tiie seed ripens in a 
naked condition. In Jmpatiene and some other plants dehiscence takes 
place suddenly with coosiderable force, the valves separating and rapidly 
curling up. In ^aterimn the peduncle separates in a similar sudden way 
from Ae ripe fruit, and the ee^ are fordbly ejected. 


F. 


Fruit of Oymnospermi.—In Oynmoaperms there is of course no 
ropor dehiscence; but in most cases the carpellary scales of the 
emale coneo, which are separate to some extent during fertilisa¬ 
tion, frequently close up toother so as to form an apparently solid 
body while the seeds are ripening, as in Pinui^ Cuprmua^ Thuja^ 
(tig. 300). The scales open again when the aee^ are ripe, 
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but in «ome casea not for manj and in other caaea tbej 
aepante from the aiia« InJuiUfma the a<9dea become anceul^* 
In TWua the Iditerf ovule ia oaked; but dii^g ^ ripmimg of 
the aeed a auecutent cOp-like envelope growa up round it. 

Forma of Frnit-^Tfae forma of perfect fruit are diatinguMied 
by techi^eal namea, and in defining them it ia deairable.to claaaify 
them in acme vaj. The clasaification svhieh oouveja the greatest 
amount of informatioo ia that founded primarUy cax the con- 
atruoHoa of fruits. 

IViiita may be divi^d first into fre^ or moiwthdlaniic fruit$^ 
formed from single flowers, and cwijiuent fruitif formed of the 
blended flou'era d an iofloreacenoe. The term pol^thalamic has 
been conveniently applied to fruits of this Jatter land. 

Freefndti ttafi>e divided into JpoenrjMm fruiU^ where the 

constituent car^s are solitary, or, if more than one, separate; 2. 
/Si/ticar^ui fnUttf formed of compound ovaries, and consisting of 
(a) superior fruits when the calyx is free, and (i) inferior fruits 
when the tube of the receptacle or of the calyx is i^erent. 

Cbn/usnt/ruits require up corrwpooditig bubdivision. 

The following are the terms moat usually employed, aod very many 
more might be enumerated; but botanists uow conteot tliomselves with a 
few well-defined types, aod fur the rest use such terms as capsular, baccate. 

to indicate the general natuie of the frui^ as more rigidly aj^iM 
terms are not only cumbersome, but often bil in practice. 

• Apocarpous Fruits, 

AoharaiuflL^The Achamium is a small, dry, indehiaoent, one^ 
seeded perica^, tipped with the remains of the style, and with 
the seed free in the mtorior, except at the p<wt of attadhment. 

This foult is rarely found solita^, as in Afcksmilla ; it usually forms 

Kg. 280. 


Kg.STO. 




Kg. 281. 





Plg.SSS. 



^ th* p$tkvp; Sp Um 




to ikmr tbs Mwfttht flnmad of 



146 


HORPHOLOOT, OB CC^AUTITX ABATOBT. 


put of A multiple trmtt ^ SoMtoieabtif Geum (fig. 289), Ac., where 
they occur on a diw receptacle or thalanuie, or ae in ^e Stmwbenji where 
they occur imheda^ in a eucculent receptacle. AchMia are popularly 
Riiataken for aeede, from which they may be known by the bealc 
and by the seed lying loose inside* 

The term acheninm is often loosely i^lied to the halvee of Umbel¬ 
liferous fruits (tig. 900), the cocci of Slallows, the ntictffrs or aafr of 
13oreginaco«, I^matea, &c. (the earrmtU of some authors) (tig. 28S); and 
to the of Tompoeitce (figa. 266-286). 


¥ig. 283. Fig. 286. 



> Vif SM CyptrU of 

iTig. 9^1 C^ii^eU lUo^ ^oriiCAUr. to »bo« Uw toedwiUiia. 

Drupe.—The Dntpe is a one-celled flush y fruit, repre^soutod 
by stone-fruits formed from a single pistil, such as the Cherry or 
Plum, where the stone is fonned by the inner part of the pericarp, 
and the pulp by the outer part. • 

In common ston^fruit^ the drupe is solitary; but minute drupes formed 
on the same plan are asseiiiblod together on the receptacle of the Kaap- 
beiTT and Blackberry (fig. 2iK)). The term drupe (s often improperly 
applied to the compound h 1 one-fruits, like the Co(H)ft-BUt, Ac.,^or to the 
l5a^ where the atono is formed by the seed alone, and the pulp by the 
pericarp (fig. 280). Fniits of this general kind are called dmpacoous. 

FolUcle.—The IbWclf is a simple pod, eplitting ^own the ven¬ 
tral suture only, and beaiiug the Jiumerous ovules on its mai^s. 

^is rarely occurs solitary, but mostly combined with others in a drelsi 
as in Aquil^M, 8eHq>frvwmn (fig. 28l)| Ac. $ and they are then oft^ 
coherent at the base. • 

Legume. —The Leffumt is a one- or many-seeded simple fruit, 
URually spHtiing down both sutures, with the placentas on the 
margins of the ventral suture. ^ 

In most cases the if^me is elongated and p6d4ike (fig. 280). as in the 
Pea, Ac.j but Mmetimes it is curved or even spirally coiled line a mire 
shell, as in Mtdieego (fig. 287),or lobed and knotted, as in Aoadu (fig.268). 
In A$ifngabn a spurious sutural septum U formed pidection mwara 
of one of the suturee (fig. 262). 
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The Zomenimn is a modificatioi] ct die l^amSi either wholly iodi^ 
hUcestj or constristed Isto joints between the seeds tod sometimes feUiai 


Fig. 286. 



see. ]>8tuDe of PeAt bMt 

Pig. ysr. o, CvU4 Itgumo of h, of otbimttark. 

pig. S8S. Xiogamo of u 


to pieces in these ntustions^ ss in Omithopu$, Desmodwtit, &c. lu the 
loiuentuin of Cessio (e. g. Ca$M Fistvla) there are many fslw cross septa. 


Fg.aS6. 




Pig. SBS. HiOMo fhdt of 0mm, oel f^coUj (o) to «how the eituhntnt of the ocoipo&t&t 

(S) on o an.Meetooie. 

Fig. 200. Voitivle ftm of BUckoenj (b6«#K oaiittHmHf, ehoiN&g the WOOffT vsoeptooU 
oovtfod Itttlo dp^wi. 


Syneorpous Fruin —^j>enor. 

_ e 

—The Caryopti. is the ooe-Meded fruit of the 
brasses, composed of two co^, nreljr, three carpels, which form a 
diy pericarp inseparable from the seed. & practice it is hardlj 
recognisable from the achene, except in the last-mentioned eharao^ 
teristic. 

l2 
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Baminr-^Tb^ San^art^ is b two- or rooro-osUedt {ew-4M^, 
irjf iiidehiscent fruit, wUch has a tDembranoos wiog or wings 


Fig. 299. 



Fig. Wt. Doobu AUBM of th# IftfU (Amt). 

Fig. 9M. HmMt% tif tb« Bin < tHmtu ti—ifirfwi). 
Fig. SOS. Btgi>roid fruit cf filrgb (Ai^lo 4^). 


developed from the pericaq)—as in Acer (fig. 201)» Ulmvs (fig. 292% 
and the little fruits of the catkin of the Birch (fig. 203). Practi¬ 
cally this maj bo regarded as one or more a(^6nes with winged 
poncarps. 

Pyxii.—The Pffvie is a one- or more-celled, many-seeded 
fruit, the upper part of which falls off like a lid by drcumscissile 
debiscence, os in Anagallie (fig. 274% Ifyoecyamvf (fig. 204), Lecy^ 
this, &c» It differs from the capsule merely in its transverse 
hieoence. 

Biliqns.—This is a iwo-valved linear pod, the valvee of which 
separate septifragally from a kind of frame, with a more or less 
perfect false septum (r<f>2im) stretched across it, the parietal 
placentas being attached to the frame, as in Sinapijt (fig. 205), 
Cheiranikuij Ac. It is the chanctoriatic fruit <ff Crudfera. 

The SiUeuIa (diznioutiTe of the last^ is merely a short and broad 
siliqua, often most expanded in the direetion at right angles to ^e r^um, 
ihs ralTes somerimes winged—(fiff. 206), Cbpmo, ^e. 

*WheD the rtphm u imperfect, it is aida to he /mtuirtUe; or It zn^ be 
destroyed alto^ther. Some siliquas and uliculas do not hurst hr Telves 
^O^ambe, JU^kanuiy Isatis (fig. 207), &c. 

Ci 9 fiila.-~Tbe CapeuU indudes all the rem^ing kinds of 
dzT &nits, membranous or woody, formed of one-oelJed or mafiy- 
ceued compound orariee, which ^hisce more or less completely by 
re^ar valves, equal in number to or double ^t of the ear^s (/ris, 
CMhtevm, CaiyophyllacM, JWmvZo, Ac.% or by pores 

rAtnam, Pe^iOftr). Its mode oi dehiscence may be se^ci^, 
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locoHcidBl, or septifrogil. Fruits of titia gMiorst ebaneter ate e^led 
cspsular. 


Fig. 284. 


Fig. 286. 


ur.28S. 




Fig. 287. 




Fig. 9H, P^zii o( Bfotcfttnut, vooloied io Pm dij m\jt. 

Fif. M. Bnne « M mt t pk, 4h* Tftim Mpinttag from lutom MpporPnf (b« 

replwB. 

Fif. m. BunI tUlde oT 

Fif. 997. XadtlPioii^friiHof/mMt: a» • «om wdioa. 


S'yncaijxmf Fruiti—/n/mor. 

OIbju.—T he 0^2ani Je & hard^ dry, indehiecent fruit, apuri- 
ously, oue-celldd from suppreaBioD, usually one-seeded, seated in a 
persistent involuere forming a eupnU. in the Acom Mid Hazel¬ 
nut there is a single gland in each cupule or cup, while in the Beech 
and Chestnut tbm are several. 

The owy of the Oak is S-oelled, with two ovules in eaoheM; but 
two cells with their ovules, together with one ovule of the tetile oeU, 
are suppressed, azfd the w^ in the ovary (fig. ^71)1^ converted i^ a hoip^ 
shell, completely filled by ^e remaiidug sm. The ovary of the Birch is 
also S-csUm, that of the Hasel 8-celleA that of the Oherani 8 C elled i 
and suppreenon takes place. The infbrior character of tiie frmt is 

marked, eqtemally in the Cnestaut, by tbe remains of the teetii of the 
calyx on the summit (fig. 810, p. 117). In tiie Acom the gland b naked 
above, eeated io acup; m the Hazel the leafy cupule envalopee it; and in 
the Chestnut and Bern the spiny cupule enclpioe several 

Cremooarp.—Tbe Ciwiceor^ b a sddEOharpons or splitting 
fruit, conaistmg of two mfenor achenea fari^ from a two- or 
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•eversUcelled ecmipound inferior ovary, the celle of which eeparato 
when ripe ae indehiscent cotei. The separate halves of the two- 
celled frat of Umbellifens are frequently called merkarps (figs. 
208-800) (^Oaliwn and many other ^bioceie, &c.). 

Rg. 308. Fig. 800. 



Ffgf. W. Trait of (SnfnUk4, 4ho not 

390. CroM ■tH'tlon of ilia fruit oftha Carrot. 

Fif. dOO. Fruit of VmboUifom, tho morioMpa aiparaird and bom Uu> earpophofa. 

Baocfti or Borrj.-^-The Bacea, or true beny^ ia an inferior 
Bucculent fruit, crowned by the withered teeth of the calyx; it is 
uniformly polpy, with a thin skin, the. numerous seeds l^g im- 
bedded in the puln—Gooseberry, CorraDt, Oomel (fig. 302), &c. 
The term *^baec^^ is now generally applied to all snct^ent f^ts, 
whether superior or inferior, which bare not a distinct stone like a 
drupe, as fig. 801. , 


ilg.m 



f!c,a01. Ftteot—tm. gr*. or wporw htrn of Sil—n. oat weifc 
^SOS. B«rrofConai(Cbr«MMr>. « 
fC. Stt. TtriW SMtioa oflbt poBM cCiffwtfu# (Vadhr). 
m.f04. ChMiiMlIda^rilMpapoofOMBDw. 
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Pona.—^Tbe iVaiwm (fig. 306) 
is a compound, mauy-c^M suo- Ilg. 906. 

culentfruitjinwhu^theepicarp ^-—— 

iafieshy.whiletheeQdoa^fonns ^ 

either (artUagiuous Imin^ and / * i • 

partitions to the edit (a “core”), / " Q ^ __ « \ 

or bony shells around the more I ^ J 

or less separated cells—Apple, V * >v • j 

Quince, Medlar (fig. 303), Haw- ^ 

thorn, The fleshy portion '-'y 

of the pome, consists of a dilata- 
tion of the upper end of the 

flower-stalk, in which the true ’ PomeotARita. 

carpels are imbedded. , 

Mpo.—The Gourd is a succulent inferior one-cellc^ fruit, with 
the seeds on three parietal placentas, imbedded in pulp, which often 
fills up the cavity; the epic^ is more or less leathery (Cucu||^ber, 
fig.'304), or thickened aud indurated (Gourd). 

h\frvf/ae«nc«» or Oonjluent FhtUf. 

Syoonus.—The Sj/oontts is a succulent fniit, formed of an en- 
lare^ fleshy excavated or concave flowering axis, in which are im¬ 
bedded numerous separate fruits with dry pericarps. In the Fin 
the seed-like pericarps are seated on t^e walls of the iutemiu 
cavity (fig.-^fl); in Jhmtmia they are imbedded in the concave- 
toppra common receptacle. 

Pig. 308. 

fig. 308. 
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Sorotif Saro$is diSart from the foregcdng Fig. 809. 
bj the BubeUnce of the qpnftituent pericarps, 
formed of the ovaries and ^ml mvelopes of we 
floWen, becoming pulpy and confluent with each 
other (Moruif fig. 807), and Bometimes with the 
succulent axis of the infioreseence (Pine-ppple, 
fig. 308, Bread*fruit). ^ * 

Strobilns.—The StroMus^ or Gone, is the oha- 
racteristio fruit of the Gymndsperms, consisting 
mostly of a conical or ovate mass of imbricatea 
scales, with seods in their axils (or on their bor¬ 
ders, Cf/cn8\ each scale being .the development 
of a single carpel, represtiuting a female fiower 
(Piniii, fig. 300). 

The OaUmlus is a kind of cone with few scales,.which 
have their heads'thickened and forming the periphery 
of aeomewhat globular mass, dir ( Cupremu), or some* 
times succulent (Juruptt'uSf tig. sW). 

The Seed. 

Formation of the Seed.—The consequence of the fecunda¬ 
tion of the ovule is the development of an effAryo in the embryo- 
sac (p. ISO); and during the maturation of the fruit the ovules are 
peifr^d into eeecUf the essential character of which is, that they 
are independeut reproductive bodies, containing an embryo or rudi- 
montorv plant at the time when they are cast off by the parent 
(fig. 31lB,s). 

Fig. 3ia 

Fig. 311. 


A 


Fif. Sia SvegM of Ui TTabeUifofooo Sow, cbowlBr th« hro tftHt S» Moh tfnrtriirfrg 

40 embryo el febe Qppw ead. Imbedded ia eJboflM. 

FlsSU. Seed oT Ct o r [4lpljMi(JWe <w )s Aertemlfiew; B,vertfeelieeSoe: eiMems 
A rnwre^tf, vitbea ftf l o d * vtnad B; 4 leedltit *e (d) tbe eheteee; e, 
eei»ye.iaihaUIeeeo<iei » lediea»d>eA<rfepq<aSs»othe»Me w li;/,^ 
epem or etSweeik 
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Hie eeed remeins attecfaed to tlie placenta oi ^the frnit, antil 
mature, bj ilie f^iculuif from whi<4 it ultimateljr aeparates bj an 
articulatioa, 00 that a scar ie left, aued Ae Atltmi. 

The dir^on and position of the seeds in the cells of the fruit, m 
well M the modes of curTsture, indicated extemallj b; the relatiTe pw- 
tioBi of the hilum (fla. 311, a), micropyle (A), dialaia (d), and raphe (c), 
are the same as fri me case of the ovule; and the same terms are maae 
use of in describing their peculiarities. 

The free of a se^ is the side or ediie tuned towards the placenta from 
which it arises. 

The direction of seeds may difier from that of the OTuIes, by attention 
in the shape of the oTary, abortion of ovules, Sep, It ma; be noted that 
anatropoos ovulea normally haye the raphe nesci the placenta if atemdinp 
or mts/inubdf po that the raphe indicates the face. 

Parts of the Seed. —The seed consists of the proper body of the 
seed and its iuteguments, to which in some eases are added appen* 
dages of various kinds. 

The outer coat of ibe seed, called the tetia, completely encloses 
it, marked, however, by the microscopio orifice of the micrepyUf 
and by the hilum, or soar of funiculus* The testa presente the 
greatest possible variety of conditions of terture, from membra* 
nous, horny, woody, or bony hardness, on the one hand, to a 
leathery or soft, pwpy condition on the other. The dry forms 
frequently exhiUt bMutifully reguliff markings, such as minute 
rid^s, reticulations (Poppy, Sikne^ &c.), spines {8t$l- 
lanOf or the margins are produced into sharp Pig* 513* 

edges or broad wings (Jtignonia, J'inuSf fig. 312}; or it 
bears a crown of hws, or coma, at one end, as in 
ZoMum, Asel^uUf dc.; or it is completely covered with 
long hmrs, as in the Cotton plant: while in various 
Folemoniacee, Labiatm, &c.{Oollomia Ac.) it is clothed 
with microscopic hairs, which expand elastically and 
dissolve into a kind of mucilage when wetted. Bome- 
tiines the testa is loose, and forms a kind of sac around wfa^tMd 
the bodj of the aeed, as in Orehidaceie, Pyrola, Ac* «7iM* 

The mner inUgummU, toe Ugmmi or endopleura, is not generally 
diatinguishable; when it is, it il usually whitish ud delicate* 

The reference of the integumaite of toe seed to their eleiheote in toe 
ovule ia a subject of neat complexity, rinos there app^ to be no rules 
as to what reffions of toe ovule, from toe nucleus outward, shall remain 
diitinguiahahis or enter into toe composition of the coats. The testa ia 
oomm^yfonaed of the prt wiiw and $emmditm (p. 187) of toe ovule con* 
Jslhed. The tegmea sssma to, originate sometimes mm the seeundine, 
•ometimesfrmntiiesuhstaBcsof toeBueleos,Ac. Small indehisoentfrihs, 
i(^as the aeiwiua of JteiUMiiw (flg. 81t) or of Bmgss (fig. 882, p* 146), 
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are liable to be miatakeD for eeede when detached; they are Iniewii bj 
the lematot of the etyle, and by the complete eeed with Ua proper coat 
being distinguiahable on opening the pericarp (fig. 318). 


Fig. 81& Fig. 814 

a 


tig. 816. 



Fig.sm 



Tt$, :iia, Metkm of oa ooKvqxuid oI ihowing ibo Med witlile the peri¬ 

carp and with a mlnote embiTO ia the albamea. 

Fig. 3U. Seeiioo of the leod of 7)rpka, thowiag the Wraigbt ttobiTo la the axle of the peri- 

or albomeo. 

Fig. 8U« Seoiloo of the raryopeii of Wbeelvehowiag the abaadaat periiperm, •» with the 
embryo, 6,U ihv baee.outride. 

Fig. el4. Beetioa of the eeed of Iri$, with theembeyo encloeed la the periepem. 


Enationa firom the Seed.—4 consideraUe number of aeeda 
possesa a coat or appendage diotinct from the proper integument, 
and produced eniir^y during the development of the eeod^m the 
04;u2^tbat 18 to aay, after the fertilisation of the latter. Theee 
additional atructuree are frequently fleshy when mature, as in the 
Spindle-tree, Euonymue^ PodophyUum^ Ac. The old^ authors 
called all the forms by the same term, artllue; recent authors 
distinguish the true amlue, which grows up over tbq seed from 
the fanioulus, like the primine and secunaine, as in NymphteUf 
Passion-flowers, Ac*, from the ariHodef which originates at or near 
the micropyle, and ^rowa down more^or less over the testa, as in 
Euonymue (where it forms a pulpy* coat), in Euphorhia^ Sidnue 
(fig. 311), ^lygala, Ac* 


The maee of the natmeg is im arillas, adhering hgth to the hilum and 
micropyle. 

The appendages which grow from the raphe, in CheUdoniumf AmuMf 
Viola, Ac.f BTC sometimes called etrophiolee. 


The body of the seed is compose^ either of the embryo alone, or 
of the emb^o imbedded in a mass of tissue, called the^pw^ff^ 
or oliumea (figs. 813-320). Seeds wherein ^e embryo is immedi¬ 
ately ^Tjasted by the integuments are commozily called ami&u- 

(figs. 321 A 323). Whereexists, 


they are 


albuminoue (figs. 813 Ac.). 


The tenn dhwNM, fbmiM npoa the ftanotionel uelogr with the tlha- 
men or white of u e(tg, ia .eiy laconTenient, ae it bu e metiaot chemicid 
Mnw, in which it iafi^uentlj media the ebendoilqaHtioM ofregeteUe 
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^ 4nd therefore th« word/mpemiam AUeeadain 

their roaimeatarj condition contjua periapermhut aa the mhijo grows 
it u often &beorl)^. so that in the ripe it ia no longer pmeptibl^ 
It ia considered to oe Bn^ogouB with the prothellua of the higher Crypto- 


gams. 


Tht Periipenn varies verv much io both quantity and in texture 

••__ » ll« ♦* « • ft 


(fige. 313 & 320), and in consequenoe of the different mode cd 

Fig. 319. 


Fig. 317. 


F!g.3ia 




Flf. oni Oftnncs Of HM 9Wl m WMS VIM«W 

ViB.SIS. of Piptr, ibovisc the ombiyo m a •epanto mo at tba apex 

oft^perfiiwnB.vhiobUtti^U bouow lothonildaio. 

Fijt. SIS. Boetioa «t^lMtof iho Cocoa-nat Pslm* ohowfog the Sbron qifoarp, the woedf 
oadoeafp (•) th« hollow pmipena* ia whioh Ueo tb« mioute eatbr^ro. 

development of the cellular tissue and its contents in different 
cases. 

The texture or consistence of the perisperm is termed meafy 
or/annocaotta when it may be readily broken down into a starchy 


Fig* 390. 



Fig. S 31 . 


fig. 832 . 
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Fif.aso. Vegtioalesotfon rftteMed ofJWffew»?a,hDttm; S,ml«oprb;«.nplM| AchilMa 

nf.8St. ^erlflSralotteQ^So^eeeaof aBean»«llh the ooatiPMiaTedt OeMdMe; 

r^ c<Wlei!^(MpMat>Jta rfiowihepif—^ a ^ 

l^aiS. ICMOeoe^Mowme aSi^ removed ftom the pi^en vwtljally iUoid. of 
CWfopaMNi; B,4MM(0ie)t «,radkU; t.ootrl^: e.ptarnala. 


powder (w in Com-graiaa Ac«)i when it is composed of eoft 
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tissue loaded with fixed oil ('as in the Poppf and Oocoa-sut); mud- 
la^inom or fleshy when it is tougher and swells up readily when 
wetted (as in the Mallow); Aomy when hard and more or less 
elastic (as in Coffee, Oalium^ /ns, 

The MrUperm is ustially a unifonn mass; but in N^tnpkeM, KMraceft 
(fig. Slo), Canna, sod soipe other plants the emb^o is contained in an 
inner central compartment or sac (soroetimes called the amniotie sac)^ 
so that the perisperm is here double. The enclosed portion is some¬ 
times called the ^ndoiperfn ; the derelopment of this will be described 
in*the Physiol^cal p<^ of this work. 

The uniformity of the perisperm is also destined in some seeds by a 

E 'iar lobulat^ condition of the outer portion, the sinuosities being 
up and enclosed in an inseparable layer ot ditferent-ooloured tissue, 
giving a maritled appearance; this, which is seen in the Nutmeg, is callea 
a rumtfuiitd perisperm or albumen. In the Cocoa-nut the perispenn is 
hollow when mature, conhuniug the so-called milk (fig. fil9). 

The Embryo.—The embryo^ or rudimentary plant contained in 
the seed, ordinarily possesses, when the se^ is* mature, all the 
essential organs of vegetation, namely root, stem, and leaves, al¬ 
though in a few cases the leaves are undistinguiabable; while in 
others the embryo is a mere cellular nodule in the ripe seed, as in 
Orchi(lac*eiD and Orobanchaoem. The embryo is the result of the 
fertilisation of the germinal vesicle or oo9phe0 contained in the 
embryo-sac (n. lai)). 

Parts of tne Embryo.—The end of the embryo usually pointing 
to the micropyle is the radicle (figs. 3ltO-il2S, a) or rudimentary 
root, continuous with the lower end of the axis wbiclr terminates 
at the other end in the plumule (figs. 321-323, c) or rudimentary 
terminal bud. The axis itself is sometimes very short, being a mere 
collar ’’ between the base of the seed-leaves and the ndicle; but, in 
some cases, it is developed into a well-marked <ms 

or tiffellum, distinguishable from the radicle by its cylindrical form 
(or, if conical, the point of the cone is upwards)t The rudimentary 
leaves, called eoiyUdons (figs. 321—323, V\ b\ &), differ in nomber in 
the two great classes of Angiospermous ^Towering plants, since in 
the Dicotyledons there are two placed Hee to face at the upper end 
of the axis, with the plumule betjseen them (fig. 321); ud in 
Monocotyledons only one exists (or the rudiment of another on a 
different level), and this is more or less completely rolled round 
the plumule, like the sheath of the leaf in (brasses (fig. 823). 

The embryos of the Gynmeaperms are rithar dieot^efionous, as in 
C^cQS, T(m»e, JimipenUf &c., or really or apparentlyas in 
iwittf (fig. 894), where u ia Mid that the seemitig whorl is C»nm sf two 
deeply divided cotjledoaa. ^ 

Diredion of the Embryo.—The embryo, whether covered only by 
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the costs or imbedded in peruperm, exhibits msaj vsneties in the 
relative porition of its parts: thus it may be ttraight (fig. 314), eumd, 
arcuate, or hooked (fig. 32o), mded (fig. 32(J), or/oU«i j in 


Fig.m 


■0 


fig. 824. 


Hg. 326. 


Fig; 826. 
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PIf. m. lp«iHtp«nn{o MoBocnIjIedMoa* tMd of with th* oott nmoYBd: 

«, ndlota: *»oot 7 Monj ^nlamu^*. 

^^|T^^^**** Bxtncl^d rnm ih« f>eHi]wnn» ud ih« Boty]edoiMi 7 loW 

836. Teniw WKjtioB of the eeed of Ain m Prflerfeena. 

FIf. 89d> Tertieol lectok of the oeed of the Hop (ifonn/v#). 

the last cose the radicle may be folded against the back of one of the 
cotyledons ftncum6«nt, fig. 327) or a(^Bt their edges (aceumbent). 
The eolytedont, which are usually of Heshy texture, and vary 
much in form, degree ^ expansion, and soH^ty in different coses, 
are occasionally rolled or folded iw like leaves in leaf-buds (figs. 
328 db 329); and^ose ore descriW by the terms definod alwve 
under the vematim of leaves (p. 73). They are sometimes folia- 
eeous, as in Convolvulus or jlnmis (fig, 32U), Ac. The fieshy 
kinds occasionally cohere very firmly in Uieotyl^ons in the mature 
state ; and t^hey arc sometimes of unequal size, as in 7’rapa natons. 

Rg. 827. 


Fig. 828. Fig. 820, 

® m 


Fig. 897, ygticul ieetioo of th>yd of jpjiiwuju; a,faDlonJi*. 

Ffg. 886. DiootjlBdowow oaibfjrdcx^MtM frm o Tump-oeed. 

Flf. 888. ]>ioCifyledoooQa emh«TO eaMcM tbo Ma of tbs 

GdDdnUy the cotyledone form the graeto pert of the embiro, ee In the 
Been (fig. hut sotnetimee thej ere rery eoiell or UDdiatzz^uiaheble. 
Th^ tliuelQv die ewej^ hat in WeboitMMa &ey remain to form the onlj 
leeyee the plent hee. 

Bditfre Poeitlo& of thi Smtejo*—'The emhijo me/ be in the Terr 
oeoitre of the Miuperm emntw ; completdj extanuu 

(Oriei^fig.*8iS}| curved roo^ the outdde .^ripkgncai fig. 

ol7)« Tht zediele generelly petnte to the huom (homcNa^He), nxnj 
ewej from it (ma rU tMu t i e ). 
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SYSTEMATIC BOTANY. 


CHAPTER 1 . 

PBLNCIPLES OF CLASSIFICATION. 

, Bdct 1. SpECXEB 4511 0XK£S4« 

SystemB of ClasBiflcation. —In throwing plants together into 
groups, tw'o methods may be adopted, constituting respectively an 
artipcial or a natural system of classification. In the former, the 
only object is to arrange or place objects in such order that we may 
find them readily by some prominent mark, in the same manner as 
words are arranged alphalwtically in a dictionary. Iti a Natural 
Classification, the object is so to combine our materials that the 
things brought closest together shall have the greatest possible 
agreement; from which it results that a knowledge of all the 
peculiarities of one carries with it the knowledge of vwst of those 
of its neighbours, and enables us, from the observation of a portion 
of the characters of a ^ven kind, to foresee the rest. Accordii^ 
to the derivative theory a group is natural in proportion to the 
accuracy \rith which it expresses the degree of relationship of the 
members of the group to each other, and of one group to its fel* 
lows. If there is no real kinship^ the resemblance is only super¬ 
ficial, and the classification therefore artificial. * 
8p6Ciea*~Systematic Botany is founded upon the real or assmned 
ezisteDce of ^stinct kind$ or q>ecie$ of plants— a notion which 
of cxnirae belongs not to science exclusively, but is a part of the 
common experience of the world. But there is a great difierence, 
practically, between the kinds of things accepted in the ordinary 
affairs of life and the kmd$ admitted in science, more especially in 
the Biological sciences. 
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Thera Is utodter fart of daily ezperieDce which is of primaiy m- 
portance in reference to this ^int; that is, the droumstance that 
plants produced fnwt seeds most commonly resemble in idl impor¬ 
tant respects the puent plut fran which the seeds were denv^ 
and this tiinwgh an indetinite number of generations; from which 
it follows thatunds or ^)eeies of plants are regularly reproduced 
by their seeds. 

The definition of a spedes can only be considered as arbitrary; 
but for practical purposes it msy be said that a spedes consists of 
those inaivid^ pWts which agree in all thdr important and con¬ 
stant characters, in the same way as do indiriduals of analogous 
struoturet which we know to have descended through a number of 
generatioDs fram a common stock, and which Uierefore may be 
assumed to have been produced through seed from an orinnal 
individual, or pair of individuals, of a distinct kind. To toese 
may be added the assertions that individuals of the same spedes > 
may be cross-fertilised, to the improvement rather than the detri¬ 
ment of the fei^ity of their se^, and that they ore affected in 
a generally similar manner by external sgenciee. 

Divsrrity of opi&ithi still Aiiita amongst uatumliste as to the origin and 
fixitv of ipecieit. On the one hand it is aMuiuod that evoy distinct 
apecMi originate in a distinct creation of that itirm, which has been 
pw^ukt^ with its tssential characters unchsuged, through suooeediuj 
Motions. It is usually added by the aame schod that, as 
plants, every species originate from a single proto^, or a 

parents wher^the plant is dioecious. ... 

On the other hand, it is contended by most modern natnnlute that 
species were not necessarily created aa we now see them, but that existing 
spe^ are the lineal descendants of those that have gone before, and 
or less modified in course of time by Tsryiiw dmuistances, such u 
inherent tendency to vary, the effect of external agencies^ and the ooia- 
nf other forms. This noti<m involves the conclusion that ^ies 



pedtioD of otHtf fonUe 
m not abeolntely invariable. 



other additional characters of less importance, whidi ate inconstant. 
Even as in the human spedes w<^ find every individual possessing cer¬ 
tain peouliaritiea, to even in almost to the lowest of created brings 
do we find what is called an idiosynensy, and indiridnal oharsetw, 
chiefly depending, in the vegetable Idngdom, upon the oonditiotis under 
which hAT« grown up 



of and soil to which we submit them. Very often, moreover, w« 



florist’s flowers 
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▼hid out kto namb«iM firiitki whw nM tai aM 

under UfUj nrttftcul m fi i iit m M, The onsomoci of pKk ncUtfoni k 
1m coomoii dL wlm U Im midad in irfld plaattf 

M might Mtomlr be expeeted| from ifie likeQhood of ivild plmiti 
tiudot«iQiq| deir footing beat m e potitioh where die eonditfoBt ere most 
nahutl to uem ^ but we do ind MDorinble com of reddioB In nenj 
wQd apeciMi ee of eolonr in the oommoa M9hw<nt end the OoIntaUse 


; bat meet of thoee ] 
end then iaewUd etet^ become < 
of the Tirietioni ere oepeadmit 


mde whioh exhibit the tendea^ now 
xtreoMly Tifiehle note caltm. Some 
dmplj upon flUKittohtioDS of the oell- 


rerlegetioD on the leeree. Other verietioaa ere teretologied *pd 
mult fm the orer-etimuletion of the tegetetiTe ejitem, eeaelBg ^ 
reprodeetWe omiu to degeaeceto (of which the ordinerr ''doubling*^ of 
flowen hr the oenndetion of their stemeae into net^ ie en ezun^ W 


remerkeUr development of flower or fntit All thM Taniiti^ more 
e^pecielly them involring eeriout teretologicel cheagee, tend to diemeer. 
Common Terietionv of uight imaortence, mo^W die out et once in the 
descendente throuffh aeedf eepeeielly if the coaditaotts ere Tori^; aeiioue 
deperturee from toe typicel structure (teretolo^cel vsrietion^) lead to 
bemonees end incepehul^ of continuisg either the verio^ or the species 
by seed. 

It is important to note here e &ct which will be more minotsly 
ezamiDed in another piece, namely, that although the pscuUer characters 
of Terietiei are commonly lost in seeds, the peculiar fern Is capable id 
indeftnite propagatioa by y^etative multiplication through cuttings Ac., 
the tpectal idio^yncracy being poseeaeed in common thro\ighout all the 
leai-bnds, both while forming of tbe parent and after fhey have b^n 
detached from it to form new plante grafts, Ac. 

A ce^n number of api^ee which sary more or lew in a wild state 
exhibit a remarkable peooliarity under systematic cultivation. By strictly 
maint^ing a certain aet of conditions, varieties orinnating accidentally 
or through intentional treatment are made to manifiMt their addition^ 
peculiarities so strongly, that they transmit the tendency to present 
ttToilar peculiarities to their seeds; and such traasmusion goes on fo an 
indeflnite number of generations, provided the requirite external conditions 


unUKe Tuem, iiaote so ioee, ip uoe ur a reir gBoemaoss, unaer eoange Ot 
coiditions, part or all of the essential charactem ^ which they are^itii}* 
goished. We have examples of aoch raoes in moat of oar eecnlent vega- 
taUec, espedally in the many Tarieties of form, mote or less pennaoent, 
derived from the wild Gabbam (Broaribs ojsnwM). 

These,^ tofTstiier or ^^^iroduce ^ oos^fratilixation 
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ts of apades la greativ obatracted in aaaea by the fraquent 
ooeumore of vmrtetieL aoa mere Partieolarly ofraoea—to which hybrids 
add another oompBcationy probahfy of lam importanea than many modem 
authors luppooa. It appem pcobahle that tlu noasbar of real apaewa b 


fiikF snalter thu is nsasUjr aoppoMd^ snd tlist mtay ncei, and * largs 
number of frequently recumog mietiue^ hold e piece in our ezisting lieu 
of epeeiee. The wietiea end reeae ebore mendoaod ere coneidered under 
the deTclopment hyp^hoM ee the initiel stages in the fbmetion of new 
species. Ii these Tarietions ere of such a nature as to enable the plant to 
adept itself better to the eonditbns under which it lives, or to sustain itself 
in toe battle of life with other o^anismsi then they will be perpetuated— 
become more constant^ and ultimately att^ such a degree of relative 
constancy or invsuiabili^ as to be classed as species. 

Genera.—Wheneyer we examine a large assemblage of distinet 
species, we shall find that certain of these agree with certain others 
more closely than with the rest; so th^ we may parcel them oat 
into groups, in each of which we shall fiud an agreement in a 
-uuml^r of common characters, b? which it is also distinguishable 
from the other groups. Generally speaking, we shall find that we 
can place together a number of species agreeing closely in the 
< essential plan of construction of tneir floral oryaniy while they 
differ in the forms and duration of their veyetativo oryanSy &c* 
Groups of this kind are called yenera ; and the notion of a ymus, 
like that of a spocies, is not only common to all departments of 
human knowledge, bi^ is also existent in the language of common 
life in its special naturaNhiatoiy sense, only requiring for scientific 
purposes to be more strictly defined. In every language we find 
yeneric names applied to plants, such as Willow, Bose, violet, and 
a hundred others, each of which terms is indicative of a group of 
kinds or spe<4iss, more or less extensive in different cases, corre* 
spending exactly in its logical value to the ymits of the botanist. 

Some of these groups are cbaracterited by very striking peculiaritieSi 
so that even the genera of vulgar language correspond very nearly with 
those of the botamst; but in the generality of cases the popular coliective 
. names are applied on suj^ficial grounds of resemblimce, and include 
widely diverse spedee. For example, the term Violet is made to Und 
together not mer^ the common scented and other true Violet^ but the 
Same’s Violet (^espem), a plant of the Cabbage family, the Calathian 
Violet (Oenikma P^monanthe), a true and characteristic Gentian, the 
D^Vt^th Violet (EryAronium Oani$)f a plant of the Lily family, 
&o.; while the term is extended from true Bosee to or Boc&- 

roses, Bhododendron^ Alj^e Koeea,tfc. It is ohi^os here that there can be 
no near ** blood relationship^** if we may so term it> between theee so-called 
Bosea, &c. The olmaificanon of all these forms having only superficial 
resemblance to each other is a purely artificial daenfication. Stul some 
genera are characterised in a sufficiently marked way for inoct of their 
constituent species to be recognised as such pretty readily, after a very 
small amount of attentive examination, as, for example, troe Boeee, 
Willows, Lil!^ &e.; and we call such genera, includmg spedee of a 
very marked aimiUrity, natural genera," thus indicating the dosanese 
of ihA band that ties toem togetiier. On the other hand, the pripdple of 
comUnatm which accords with the intuitive claesificatioa in those 
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natural genera leads to the eetaUiehment of other genm whemn the 
flpeciee seem at first ^ht to differ widely^ of which we could not have a 
better example than in the genua BupKorhia, where our native* epeciea are 
inconspicuous herbs, whUe the tropica afford species with large spiny 
Cactus-*] ike trunks, &c. 

Moreover the carrying out of the same mnciple leads in certain cases 
to the generic separation of species whid present close agreement in 
their general chamcters, but are distributable into a number of groups 
ehameteriied by vezy decided morphological direraities in im^rtant 
parts of their floral organs. Thus, in the Umbelliferte, the Composites, the 
Orassesp and some otW fatniliesp we separate gsDerically species which 
have a great resemblance in the majority of their characters. This happens 
espeeisllT in what are called very ncimxd famiiiei of plants, large* assem¬ 
blages of genera so evidently connected with each otner by the presence 
of s(»me very marked peculiarity, such as the Umbelliferous inflorescence^ 
the Papilionaceous corolla of the Leguminosss, the Capitulous inflores¬ 
cence of the ComposiUe, the peculiar spikelets in the Grasses, &c., that no 
doubt can be entertmned as to their lineage. On the other hand, the 
natural genera’’ occur mostly where the character of the natural family 
is more lax and flexible, as in the Raounculace®, Kosacess, ftc. 

In the present state of knowledge it must hv admits that a very 
laig:e portion of our generic distinctions are arbitrary, and that the 
species included in some genera agree together much more closely than 
tnose combined under other generic beau.' At the same time it cannot 
be doubted that some genera are really far more 
by species than others; so that the mere number 
genus is to be totally neglected in a natural classification \ and many recent 
authors have done disservice to science in general by splitting up large 
natural genera on slight characters for the coDvenieoce»of systematists. 
It is far more instructive to keep together the members of large natural 
genera, like FtcuSf Brica^ Begomoj Ac., than to sub^vide them under 
names which disguise their reUtions; and the convenience of ^stematists 
may always be sufficiently regarded by the establishment of” sections in 
exiensiv descriptive wotks. 


extensively represented 
of kinds included in a 


Genera are groups of species assodated on account of agreement 
in the essential characters of their floral organs; but here, as else¬ 
where in nature, variations from our abstract types must be ad¬ 
mitted. Some undoubtedly natural genera include species with 
their floral organs varying in certain particulars more t^n is usual 
in groups associated under a cemmon type, somewhat as certain 
species admit of a wider range of variation than others. Here, 
again, physiological characters become of value; and as in species 
we regard the fertility of the seeds produced by unlimited cross¬ 
breeding between the varieties as a proof of these being individuals 
of the same species, so with regard to genera it is commonly held 
that a generic connexion between diverse spedes is indicated by 
the capabilitv of prodndng l^bride by cross-breeding. These true 
hybrids produced between distinct spmes of the same gonus are 
ohen barren, or only breed with individuals of one of the parent 
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speciea, which soon eliminates the crosa^ and leads to a complete 
reversi<m to that species. 

The physiological test U consonant with mi^holo^cal epidenes. In- 
dividu^a of the same species are capable of iodiscnuunate fertilization 
becaose they are exactly ^ihe in all essentials of structure. In hybrids 
produced between iwe species of a genus, the parents agree sufliciently in 
structure to allow of their pi^uciug a fow fertile seeds; but the plants 
raised from these seeds contiuo two contradictor impulMS, which so far 
prevent the perfection of their organixation that they either remain barren 
or a dissociation of the mixed characteristics occurs with^ it may be, their 
ultimate entire extinction. 

Origin of ^edes-Ssleotlon.—Supposing aperies to have originated 
from a few primordial forms, from which all existing species have been 
* derived, just as individuals may be traced back to a common parent stock, 
the question then arises as to what causes have produced the modiflea- 
tiona Where, on this hypothetic tiiore were originally a few, or perhaps 
a single primordial form, to which all then existing individuals might 
have been referred, there is now an infinite numbor of forms both in 
animal and vegetable kingdoms. How have these arisen P To this 
question the answer given by various naturalisU has been different. 

}iy some the variations have been attributed to the intiueoce of external 
conaitioDs; by Darwin to an innato tondency, produciug variations of 
structure, some of which, unw given circiinistanc^ would be favour¬ 
able to the progress and dovelupment of the individual, and others not 
Ml. In the battle of life, the struggle constantly going on in animated 
nature, those variations most advantageous to the organism in its compe¬ 
tition with otheie would be preserved by ^ Datum stiection,’' while 
other variations of less advantageous character would be obliterated or 
not perpetuated. Hence the vreterr would be to the strongest ; the 
weaxest would go to the wall, and the result Would bo, in Mr. fSpenceris 
l^guage, the survival of the fittest.*' It will thus be seen that on this 
h^iotiiesis species are not considered immutable, and variations, especially 
subh as are advantageous to the organisms, are regaled as the starting 
points of new species. With reference to these points the student will 




treated as dogmas or creeds, but as means to an end, and that end the 
more perfect knowledge of the origin and relation of existing forms. 
Any hypothesis or theory which wilfserve to correlate and bind toother 
a number of otherwise isolated &cts and explain their interdepenaeDce, 
is vtiuable not only for what it eSeots at the tim^but as a focus around 
which other facts may in future be ga^ered* Inat hypothetis is best 
which serves to give a rational 6Z|fianation of tbs largest number of ob« 
served phenomena of the greatest importance. Tried by this test, the 
Darwinian hypothesis, or, rathe^ the theory of evolution, has great i^- 
vantages, ana presents on the whole fewer difficulties and less inconw- 
tencies ^an tne older hypothesis of separate creation of each species. 
Particularly does this seem true in'the case of the subject now before us 
—the clasaficadon of plants. The admission of the priMiple of filiation 
and genealogical descent gives the natural system of ctasaifieation a ciaorer 
claim to its title of " nab^ ^ than it hod before supplies the explanation 
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of a vast Bumbor of pbenomeDa otherwiae inexplicable, and offm plau* 
aible and valid reasons for the exletence of facts and processes that were 
previously considered either unintelligible or nurpoeeless modifications of 
an asaumed structural type. The portion of Mr. Darwin^a hTpotbesis 
which has perhaps received the least amount of assent has been that 
relating to natural selection. The idea was baaed on that artificial pro¬ 
cess of selection 1^ moans of which man has been enabled progr o soively 
to improve and perrotuAte the different forme of domestic animals and 
cultivated plants. In the latter case the horticulturist is ever on the 
lookH)ut for TAiiatioBS. If he sees one that suits his purpose, such, for 
instance, as a plant producing lat^r flowers than ordinary, he does all 
that he can to perpetuate that variety by carefully selecting seed iVom it, 
at the same time that he destroya or neglects other less Nimble varia- 
tiems. In this manner, after a time, the selected variety becomee fixed, 
aud a race is formed. On the Darwinian hypothesis a selective process 
is supposed to occur naturally, similar to that employed by the gardener 
or ai^cultmist as just explained, such selection or eiimination resulting, 
as before said, in the survival of the fittest 


Sect. 3. NoMEKOtATTJEB. 

ITames of Plante.—^The Terminology of Botany eetablishes rules 
for naming the parts or organa of plants,* and the different charac¬ 
teristics which those oi^ans present. Nomenclature deals with the 
naming of plants thoaiselve.s as members or parts of the Vegetable 
Kingdom ; and it furnishes the rules for naming the kinds of plants, 
aud the various groups or assemblages in which they are associated 
in our systematic classifications of lands. * 

The primary rule in botanical (and aoological) nomenclature as 
laid down by Linnmus is^ that every epeeies shall have a j^articular 
namCy compounded of a substanlive a»td an adjective (or substantive 
used adjectively), whereof the former indicaiee the yenus^ and the 
latter iAs epeeies. 

This rule of naming may be compared with the common usage of ^ sur¬ 
names and Christian names—the former indicating the family to which a 
man belongs, while the latter admits of his being spoken or writt^ about 
without the necessity of adverting, except for special purposes, to his peiv 
sonal peculiarities of his relation£i^ to the other members of his family. 

These scientific names of plants were origmally established m 
Latin, because Latin was the generd language of science at the 
time Aey were introduced $ and they will be retained with advantage 
BO long as diversity of language exists, since they ensure to all plants 
and animals names which have universal acceptation, and which, 
like the Arabic numer^s 1, 3,3, &e., are equally comprehensible to 
the educated of all nations, and, moreover, they are more definite 
and precise in their signification than ordinary vernacular appel¬ 
lations. 
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Oenerie ITftmei,—^The aubcta&tiye names o£ genera bare been 
and are still formed very arbitrarily, and without any generally 
recognised principle. 

All those which have been identified as known to the ancients are 
called by their classic names, such as iVimia, JfyrttM, QuercHS, TAymus, 
Ac., the* etymology of which ie more or lees obscure in various cases. A 
very large proportion of modern generic names are founded upon com¬ 
binations 01 l^tin and, more particularly, Greek words indicating some 
obvious external peculiarity, or some proper^ poesessed, or supposed to 
be possessed, by w plants; but the applica^n of this principle has often 
been carried out without accurate knowledge and without nappinees in 
seloction, so that many such names are but little characteristic, and would 
often apply more correctly to other genera. Those, on the contrary, 
. which are well chosen afford a certain asfdstance to the memory ^ exam¬ 
ples of such names, founded on stnicture, occur in t^LtChogpfrmumf so 
called from its stony fhiit (or supposed seM ); Campati^, from its Ml* 
shaped corolla ^ SoffiUitriH, from its arrow-shaped leaves, &c.: on ouali- 
ties, in Ohe^hisa (Liquorice), from its sweet rliitome; Suhia (Madder), 
from yielding a red dye: Lae^tea (Lettuce), ftom its milky juice, &c.: or 
on accustomed stauon, as Arewte, Efjukndrum^ Ac.; others have 
derived their names from supposed medicinal powers, such asiWmoaorM, 
ScrvphUaria, dec. ». 

Another laige class of 'generic names is founded on proper names 
either of mythological or rw pereonnges, more especially distiuguished 
botanists, to whom the genera are dedicated. Linnieus drew largely 
upon classical mythology and legendary bistoiy as a ready source of 
diverse names for the many newly define genera he had to deal with ; 
and the niunqp Irii* Arteminaf AtmrylliSf &c. stood out 

etroDgly in their eupnony foorp most of those founded on modem names; 
such names, however, as £o6c/ia, I)ifw:oreaf MaynoHa go for 

to rescue the principle of naming genere after botanists and their 
patrons from the opprobrium brought upon it by such as Sekunutch^nOi 
j&AfceycbAsrfo, iZosoumoiMAm, .SwAscAolfisfo, and the like, and will pro¬ 
bably ne preferred by moat persons oveo to such chameteristie ’* names 
as JmuroBchimatypw, OrydvphifUwn, Tacht/pCerygium, OlwArocaryon, 
&e. 

In face of these last, the pseudCHLatiD barbarisms TAeo, CqfMf Bam- 
bwa, which preserve the original native names of plants, necome no 
longer uncouth. 

Spdciflo names are always mtlSer adjeci%ve9, or tulitaniivts u$€d 
adjectively. When they are adjectives, tbepr most of course be 
made to agree with the eubafantave; and it may be recalled to 
tecollection that in Latin all names of ircet are/miatns, u'hatever 
may be the tennination* 

In the majority of eases, the spedfle names are selected on similtf 
gronn^ to tne generic. Attempt eie ve^ commooly made to render 
the name characteristic, a proceeding which in many eeses affords a 
certmn edvautage; but when, on the contrary, it b carried out in im- 
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perfect ic^ufunUnce with the speciee of lar^ g^nera^ it leads to con* 
fusion. Sometimes these names indicate the character of the leaveM^ as 
in TUia grantlifolxa and parvifoHa^ or the existence of a deBnite number, 
as in Ptatimihira Pos^m quAdri/oHa^ &c, \ or the character of the 

tMiforssoenoe, as Butomu^ wnbrlUdutj Brt>mu9 racemoeuif &c. Or the 

iiabit" of a species is indicated b; such adjectives as ntqfor^ rntnor, 
scoAdgfUy &C. I or its duration, as by annua, peremus, &c.; and in some 
cases comparisons with other planta are marked, as in Banuncubu eooni- 
tifolmSf Ac€r plaian&ide$, Jkc, 

Generally speaking, the colour of flowers b too variable for specific 
distinctions; out nevertheless many species are named from their usual 
or constant colour, as Oantiana kUoa, Xta$murn aibum and 
Biffitalii purpuraa, &c. 

Htation, t. e. kind of soil or place inhabited by a plant, is another source 
of names, as ai^emU (common on ploughed land), ayi'Citw, hortensii (on 
cultivated ground gonersUy), prmen$i$ (in meadows), or tylva^ 

ticua (in woods),/loAtftns (in swamps), aquaiieus (in or about water), and 
aatioue, a term commonly applied to kinds regularly cultivated from seed. 
Most of these terms are appluKl vaguely, and a similar want of accuracy 
in the implied idea afiects many of the names founded on the places 
where plants have been first observed, such as SiUne qtilUeat Stachya ffer^ 
twtuca, Oeniata aufflica, &c., none of which are peculiar to the countries 
named, tliough they may, in the first instance, nave been considered to 
bo so. 

Such names os odorala, muujtolm, feetida, kt., expressing marked 
qualities, wore formerly much used; and the adjective is found 

applied to a host of plants formerly valued by the herbalists for some 
supposed medtchial or economical property. 

Substantive names used adjectively are mostlv names of abolished 
genera, retained in association with the new generic term, us Ranuncttlua 
Flammula, IS^rva Malu$, Matricaria CA^mofn^, iVunus Crraaua, &c.,— 
these old generic terms being in a few cases double, as Adianinm 

CaitiUufrenerUy^ Lyckma Fhe^ueuU,^^ &c. Or substantive proper 
names are used in the s^nitive case, as latnMocharia ffttmboldtii, Vtoia 
yuttaUii, Gaiiutn VawatUit. The dedication to distiuguished persons 
may, however, be etbeted by adjectival terms, as Sa&r I/omafUXf &c., the 
use of the genitive noun being more strictly appropriate when it is the 
name of the discoverer or first describer of a species, the termination ana 
conveying s mere coraplimout and not socessarily implying that the 
pemon to whose name it is affixed had any thing to do witn the particular 
plant in question. 

Authoritlei for Ifainet,—If the mlee of scientifio nomenclature were 
strictly enforced under the direction of a single autiiority, each plant 
vrould have Imt one name (compos^ of the generic and specific appella¬ 
tions), and this name would be indissolubly aud unequivo^ly connected 
with the idea of the peculiar^ spedes. But it happens macticdly that 
such is not the fact, and^ this for reasons necessarily weeting various 
cases. Not unfrequently it hapnens that a plant possesses more than one 
aneeijk name, which may arise mm an author naming it a second time, 
trough entire i^orance of its having been previously observed, or from 
hii erroneously supposing a particular nma to m distinct from the already 
known and nsnea species. Almost as frequently in the preeent day do 
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we Sod a dutinctlj recognised epedea denommeted hj more thin one 
generic name, while the ipecific Appellation reutAine the SAine, this ambi* 
guitj ariaing from dlfierence of opunon as to ^e limiU of genera^ and oon- 
ee^eoUj ae to the group to which particular epeciee are to be referred. 

To ensure accuracy* therefore, it becomes neceeBarTi whenerer the name 
of a plant is mentioned in a scientific work, that the anthtnrUg for the 
name (that is, the author who originated it, or whose peculiar application 
of it we adopt) should be indicate. This is done by subjoining an ab- 
broviation of his name. Thus, BeUie Linn., or L.; Inula Com^, 

VC .; Pidicarjs vuigarUf Gaerta, wnify that we mean the species wmch 
were defined under these names byiinmeus, De Candolle, and Gaertner, 
respectively. In like manner it is requisite^ in the majority of cases, 
where the name of a genus is mentions, to indicate the authority, since 
many of the older genera of Linnteus and others have been broken up 
.into a number of groups, and the ori^nal name restricted to one of these 
more limited assemblages. 

Synonymi.—The superfluous or incorrect names which eiist 
in many eases cannot be neglected ubere they have once acquired 
a certain currency, because a certain amount of existing knowledge 
is connected with these names in tho works of the writers who 
have used them. Hence arises the necessity of enumerating the 
sgnoiigvie of plants. The citation of synonyms is of course un* 
necessary in general cases, where the noinos of plants are incident* 
ally mention^, so tong as the authority for toe name is givon; 
but in Hysteznatic works, such as descriptions of the plants of a 
country or province, or monographs u})on particular groups of 
plsuits, it is part of an author*s duty to ascertain ana indicate 
ail the names which have been applied to the particular forms, 
and the exact senses in which different names have been employed. 
The synonyms subjoined to a specific name may indicate:—1, 
that the same species has received different luunes from different 
authors \ 2, that a selected specific name include the several sup¬ 
posed or real species enumerated under it; 3, that the species has 
oeen removed from a genus to which it was formerly referred; 
4, that a particular view is t^en both of the generic and spe¬ 
cific value of a plant concerning which opinions have varied in 
both particulars. 

• 

The following examples may serve to illustrate this i— 

1. The name Oaiiuni verum, L.^ has simple priority and tbere&re pre* 
ference over A kdeum, Lamarck, indicating the same species, which was 
accidentally or erToneously named by the latter author qfterXinnsbtiB had 
given it an appellation* 

2. Agrodie alba^ L., includes A. eompreteOf Willd., A^ gigantea. Both, 
A. eidontfeni, L. (in part), Ac.; these latter have be^ mistakenly sepa¬ 
rate fVom it, or subsequently named without knowledge of the identity* 

S. Cattanea es^om, Lam., is now substituted for Fague Outeasa, L., 
AS the genus CaeUmea is now regarded ss distiaet from Fagm, In many 
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cases wc find a distinct generic name given as a synonym irbese it is 
really more recent, but is rejected in favour of the older on tbe ground 
that the more recent gsmeric separation is not improyed of } for instance, 
Aparffia autunmalu^ Wiild. (Oparwia oufwmmiAs, Don). 

4s Caiabrosa a^uaticaf lieauy., is named in diverse works Aira ogita* 
UcOf L., MolMa aftsaiicaj Wibel., Poa airoide$f Koeh, Ofyoaia eguaiica^ 
Fresl, 

The multitudinous synonyms which fall under the last eat^torv are 
attributable to the excessive tenden^^ of modem writers to multiply 
genera on alight grounds. Such minor subdivisions are far better 
restricted to exten^ve systematic works, on the plan adopted in De Cair- 
dolle'i * Prodomus,’ providing them with sectional names for the ezclu^ 
sive use of systemaUste, and preserving the more general name for 
common purposes. 

Ifomeuclature of Variatiaa.—The Tarieties of species are no* 
ticed in descriptive works when of frequent occurrence, and then 
are cither simply indicated by the letters of tbu Greek alphabet, 
or have an additional adjective name like the species, which plan 
is especially followed in lists of garden varieties. In such cases 
either the ordinarily occurring form is taken as the type, and the 
series of occasional varieties is begun with /3, as— 

Sambxicitn nigra^ L. -, var. /3. leafieta lacudated (Hooker 

A Amott). 

or, Sambucus nigra^ Jj. — Wrsscms (fruit green). — 

y. Uucoearpa (fruit white). -?. laeiniata (leaflets laci- 

niated). — variegaia (leaves with white streaks), 
Koch. 

Or if the species is variable and no one form is considered 
typical, the senes begins with a, thus 

Fcdia dentata (Hooker & Amott). - a ( Valeriamlla Mon^ 

$oniij DC.). - (3 {F$dia miataf Vahl). - y {Fedia 

eriacarpaj Besm. A 8ch.). 

The nomenclature of cultivated plants is fruitful in examples of named 
varieties in lar^ numbers belonging to particular species, such as Ctarkia 
pMlohtUa albOf V. p^khelia ro^ &c. &c .; but these names are often ap« 
plied without scieutifio exactitude. 

Hybrids are named according to certain rules when tiiey occur 
frequently wild or, if obtained artificially, when they are propa¬ 
gate by cuttings, bulbs, £c. Tbe names of the two parent species 
are combined,thus ^^Verbaaeum nigro^Lyehnitia;^ a hybrid between 
V. nigrum and F. Lychnitia. With regard to a^fi<^Iy produced 
hybrids, it is possible to indicate the parenti^ with more accu¬ 
racy, and the name* of the seeding plant stands before that which 
yieJ^ tbe pollen, as AtnaryllU vittato^regina^ the tom produced 
when the ovules of A. vUtata are fertdised by the pollen of A. 
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r^tK^f and vic4 v€r$i. Wbera a plant ia known to be o( bylwid 
origin, it ia a good plan to indicate the &ct by prefixing x to 
the name* 

The nomenclature of the groups aboye genera is of less import¬ 
ance than that of genera and species, and is dealt with more 
independently by individual writers. Artificial groaps are geno^ 
rally named from the character on which they are founded, as in 
the case of the Linnean classes and orders. The same is tbe case 
with the artificial divisions which are used in most Natural Ar« 
rangements for conveniently subdividing large assemblages of 
Families or Orders, such as Thalami/hrm Ac. of De Candolle, fbiy** 
petals &c, .of Jussieu. But as the essence of the Natural Ar- 
^ niugement of plants lies in the oombination of forms according 
to the majority and importance of points of likeness or general 
character, we are not necessarily restricted by*any definite character 
in the selection of the name; and in regard to &e Natural Orders, 
great diversity of principle has prevailM in the application of the 
naaies, ond even considerable latitude in the form given to them. 
There exists, however, one rule applied in all Latin naming of what 
are termed Natural prders: the word ptanta is undsrstooa, and an 
adjective name agreeing with this represents tho group. In exist¬ 
ing systems we find these adjective names founded sometimes on 
a prevalent character in the family, os (plantie) LeguminosCD, 
Comform, Umbeliifene, Ac .; sometimes on the names of typical 
genera, as Bosaces, Solanaceie, Convolvolaoea; sometimes on an 
existing general nwne derived from common language, as Orami- 
nacece and Palmacem. A difference of termination exists even in 
regard to tbe same word in different authors: thus, one author 
writes Cistinem, another Cistacem, with the same meauiM; while 
otheK use the word Aroide® in preference to Aracea), or F^Uinm in 
preference to Falmaceie. 

Attempts have been made to reduce all these names to a system, and 
to preserve the same form of tennination for groups of the same value. 
Thus it U proposed to make tbe names of all Oraers end in aceit, like 
Banoncnlaceie, Ericacese^ &c., the only objection to which is the necessity 
of discarding many fiuniliar and wsU'^tablished names, and replacing 
ihetn. by strange ones, as Apiacece for UmbeUiferw, Fabacess for Legumi* 
nossj Ac. uImsco ” or Alliances again are n^e alike by usii^ the 
terminal form -ciss: as Glnmales, instep of Olumacem or OlurnwrA; 
for the group composed of the Orders with a glumaceous perianth, &o. 

A fixed rule does exist among all modem writers in the denomi¬ 
nation of ^Acffdert or tribe$ into which Orders are divided; for 
these are founded on typical genera, the names of which are made 
to furnish adjectives by tiie substitution of am for the last vowel 
and whatever may f<mow it: for example, in tbe Order of the 
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BftnuQCulacecD, we h&ve the tribes Ajitynorua from Anemone^ Ban* 
uncuh<B from Jtanw^cului^ I/elleborM from Self'edorwf^ Slc. and in 
botanical works these names of tribes are commonly printed in 
italiet like those of goncra and species, while the names of families 
and all above them am printed in roman letters* 

The names applied to the latter diviuonsof the Vegetable Kingdom in 
Natural Arrangements are generaUj made as characteristic as possible; 
but, as will be shown in the Section on Natural Arrangefnenta, none oz 
the single characters of such groups are absolute, and therefore no name 
founded, on one character can Iw imiTersall}' descrijitivCi Thus the 
name Mo nocotjledoucs is applied to a most natural group, in which are, 
however, included one or more orders, as the Orcbidaceie, in which the 
embryo baa no cotyledous. And it may be said that to an advanced 
student it is far nioreboneflctal to regard all names as abstract signs, used 
rather to indicate certain plants or groups of plants with which he it 
acquainted, than as expressive of tbo characters of the plants to which 
they aro applied. 

These observalioDs on the nomenclature of the Orders and higher 
groups of plants are placed here for tlie sake of connexion with the 
remainder of the subject; but thoy will be better appreciated afl^r 
licquaintaooe is made with the illustrations of thorn in succeeding 
Sections. 


Scot. 3. DfscniPTiox or Plaitts. 

It is the business of evory botanist who distinguishes and names 
a new species of plant to furnish an exact statement of the charac* 
tors by which it may be recognised by others* 

The most complete fulHlmeut of this requisition is supplied in 
what is termed a description of a plant, in which is given a detailed 
account of the external form, the arrangement and relations of 
all its organs, according to a bxed plan and in a fixed language, 
furnished by the terminology made use of in Morphology. 

In Older to impress upon the mind of the student the principal points 
to be looked to in descrioing a plant, and tens to ensure completeness and 
accuracy of ohs^vation, we subjoin a list of the more salient characteristics 
which it is desirable to notice in wriring a fall description of a plant. 
Some of these are of much j^ater impbrtance than others, inasmuch as they 
a^rd the means of groupmg plants into genera and orders, not only phy- 
riologically but morphglogicmly, &c., and furnish what are called dta* 
(/noetic ehoracters» From their great importance, much stress is deservedly 
mid on them } hence, after enumerating the principed characters ” neees* 
saiy to he ascertained in drawing up a full description, we shall insert 
Ulustmtions of the ^schedules’^ introduced with so much success for 
teach iog-purposes by the late Professor Henslow, and in which attention 
is <^wn solely to those points of special importance. 

It must also be borne in mind uiat the terms used ate such as are in 
ganei^ use, and are to be taken in their conventional sense, and not ae 
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aecMflorily ezpTewnf the exact truth: thus, as has already been explaiued 
luuler the» h^d of Morphology, when we say that one organ is tnteried 
into another, it would be more correct to say that the one emerged from 
the other ; in the same wi^ many cases of scxalled eoAe^ion and od/Mon 
are ahown^ by the study oi the progressive development of the flower, .to 
be rather cases of imAed separation than of union ororiginally distinct 
onana. 

Id deseriUng a plant fhUy, a commenceroeot is made with the root, 
from which we proceed to the stem, leaves, iniioreecenoe, flowers, and, 
finallyi the ripe fruit and seeds. 

In the case of the root the principal points to be looked to are :-*-first its 
nature, whether true or adventitious; then, in succession, its/orm, direct 
tioH, Mze, degree and mode of rami/icatum, duration, cofuMnee, stii/ocs, 
eo/tmr, tko, Similar remarks eppty to the and its modilications. 

Leavei require first to be uot^l as to their poiitum, radical, cauline, &e.; 
ineortion, stalked or sessile; possession or deficiency of stipules; 
fnent, alternate, opposite, &c.; eompotitian, simple or compound; direction, 
dtirati&n, texture, ctAmr, and surface. The blade of the leaf must then be 
described as to its general form, antiine, base, a^>ex, margins, mode of wma* 
tioH, $iu (especially in relation to tho st^k, if preseut). The subdivisions of 
a compound leaf must be treated in the same manner as simple leaves. 
The psnbfe or lesf^stalk has to be noted as to its form, surface, relaitvs 
eize, cc. Stinulee, as w as piacticaUe, should be aescribed in a similar 
manner to the leaves, as abo should, muiatis mutandis, the leaff^udit 
111 their case, as also in the case of JUncer^buds, the mode of vernation or 
of aetitatuM, as the case m^ be, should be ascertained and recorded. Aa 
regHi^ the isftoreseenoe, the principal things to be considered are its 
posituMj dire^m, relative size as compared with the leaf, nature (definite 
or indeanite), Airnificaiion,fortn, number of fiowere, duration, &c. 

The flower-stalks follow the same rule as the leafstalks; but particular 
attention should be paid to the top of the flower-stalk (the ihaiamue) 
to see whether it be convex, or concave. The bracts are described in 
the same manner as the leaves. In the case of the calgx and corolla, 
attention should be directed to their eonstrueiton (cohesion), rdative posi^ 
iitm (adhesion),/orm, dirtcHon,colour, venation, surface, ske, absolute and 
relative, duratioa, odour, Ac. 

Indiv^ual sepak or peiah should be described in the same way as the 
leaves. 

Stamens should be described with reference to their msertian fadhesion), 
cohesion (free or united), number, position, arrangement, size (wm reference 
to one another and to the other parti of the flower). Foments present 
similar characters to those oKred by the leaf-stalks, and are described 
accordingly. Anthere require attention as to their form, mode of attach-^ 
ment to xho^filament, shape and number of their lobes, their mode of d^is^ 
cence, coUmr, surface, the form and pecnliarities of the connective and of 
any append^ee that may ho present. The form, cotour, and distinctnees 
or oolmsion of the poUerugrame ehonld, if possible, he stated. This is not 
always piaetioahle tialess recourse be hsd to the compound microeco^ 
when otner peculiarities, then visiUe, should be noted, as will be further 
explained in the section on Physiology. 

After the stamens, the chamcteristlce of the disk, if present, should be 
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noted, and then thoee of the pidS ae follows —number of the oonstitaent 
carpels, their uolaium or comsom and arrangemini^ their Attssfofi and rsfo* 

bnn, camiMf partiHoMf and mode of plaeaUatum* The jfy/si 



reqmre to oe noted with reference to their pomtian^ number^ ms (reform 
and ab$bluU)j form^ eoltyur, &e. Similar remarics apply to the 

niigma. The ovutm differ in their podtionf mode of abtadvmmU^ number^ 
form^ &C. The,^*ttd follows the same rules as the pistil; but, in addition, 
the Uxiurtf mode of dehuceutef and number of eeedt must be noted. 

Seeds are described much in the same wav as OTulee, takintr care not 
to orerlook any of the peculiarities presented by the eoveringe of the seed 
in the way of hairs, sc^es, arils, ana ^e like: toe interior of the seed also 
rei^uires Sj)edal attention, to see whether or not it be albummoue or eTolbu^ 
mtnous; if the former, the nature and quanti^ of the albumen should be 
noted; and in any case, where possible, the^/wn, poeiHonf direction, size of 
the tfnbryo and its paks, the nature and numbW of the ootyltdons^ &c« 
should be accurately ascertained. 

The student is reconimended to take any plant he meets with, and 
endeavour to draw up a description of it with reference to the foregoing 
scheme. By companag the description of one plant with that of another 
he will fiitniliarise him^f with the nifun points of difference between one 
plant or one organ and another, aud will learn to apply the appropriate 
term to oach modification. 


the external pecubanties of a plant; it may serve as a model to the 
student in drawing up similar deecriptions. It is, however, advisaUe that 
he do not attempt too much at once. A bad or careless description is 
almost worse than none at all; hence the banner is recommended to 
make himself pretty thoroughly acquainted with the pecuharities of such 
organs as are most easily studied before passiDg on to organs such as 
ovules, Ac., which require some considerable practice before their structure 
and characteristic features can be ascertainefL 

Lominm album.—A. rather coane baiiy perennial,with a shortly ereeping 
stock, from the joints of which, especially on the lower surface, proce^ at 
intervals numerous slender, fibrous, brownish roots. Stems l«-2 feet high, 
herbaceous, decumbent or ascending, fistular, fouivsided. Leaves exsti* 
pulate, opposite, stalked, the upper ones nearly oestile, hairy, membra¬ 
nous, ovate-acute or acuminate, cordate, coarsely and irregularlj toothed, 
unienstate, arch-veined, 2-^ inches long, 1-2 inches broad. Psiiole less 
than half Uie length of the blade, channelled on the upper surfoce, rounded 
beneath. .FVbiseri pure white, sessile, in axillary cymose whorls (verti- 
dllastere) of 0-10 or more. Calw campanulate, of o sepals, united below 
into a traversed by 10 ribs; Umb di^ded above into five neariy Mnal, 
Q)ieading, linear, ciliated segments, of which the uppermost stands sli^tly 
apart ftom the others. Corolla white, tubular, bilUriate, twice the length 
01 the calyx; tube curved, ventricose, as long ns or longer than the calyx, 
Bcalmus mride, with aring of hrirs near the base; upper lip erect, concave, 
Qotebed, hai^ on the outer surface; lower lip spreadiztf, Mobed, the 
middle lo^ broad and 2-Iobed, the two iMeriu onea smaU and pointed* 
Stfwtens 4, didynamous, epipetaloua; JUamenis downy, springing mm the 
upper part of the tube ot the corolla, partially ooncealed within tba upper 
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tropftl. ^ Ayb oQ^nd, bMilitf, thiMd^Uke^ m long as the corolla, tmd* 
noting in a S-lobed etigmo, lobes of the stigma short, oblong, poiiited. 
fhiU of four (or fewer hy abt^on), l«ceUed, 1-seeded, iodehiicent, olackiah 
shining lobes or achesesi Seeds solitary, erect, inrerted, exalbuminous. 
Smbryo straight; cotyledam large, pUno-conTex; radirle short, inferior. 

Such descriptions are now usually given in a modem language 
when occurring in works descriptive of the plants of particular 
countriee and intended for gonor^ us^ Ac. In wneral systematio 
works, or in isolated notices, published in periodicids or Transactions, 
addressed more particularly to proRdents, the Latin language is 
usually preferred, as it is understood by botanists of all nations and 
is less vague in its application. 

DetailM descriptions are commonly gi?en only where new spe* 
dee are eetablistied, or when an uncertain nomenclature is to be 
made clear and detinite, in a tDonc^rapbic or a general svstematic 
work. The classiScation of plants into genera, fomilies, ic., in the 
Natural System, rei^rs the repetition of the peculiar marks of 
these groups unnec^sary in the choracterimtioD of the subordinate 

a s or forms. For this reason, ehm^aeUre and diagr^osee com- 
/ replace the complete descriptious of spedes in ordinary 
descriptive botanical works, since, as the charader of the genus 
includes those peculiarities of the flimi organs which are common 
to all its species, and which constitute the bases of tho genus, it is 
only requisite to connect with each spedes the character by which 
that species is distinguished from others. 

The following condensed description of the white Dead*Nett)e, from 
Bentiiam*s ^ Uimdbuok of the British Flora,’ will show how, when thechs- 
racters of the order and genus are known, a futhfulportrut of the species, 
and one comprising the most conspicuous leatiires only, may be drawn up:-- 
A rather coarse aeiry perennial, with a shortly creeping stock,and decum¬ 
bent or ascendingbranchingstems,seUom aWre a mot high. Leaves 
atdked, coarsely crenate. lowers pure white, in close axilla^ whorls of 
O-IO or more. Calyx-teeth fine, long, and spreading. Tube ot the corolla 
cur\'ed upwards, and Ioim;er th^ the calyx, with in oblique contraction 
near the base, conespondang with a riu of hairs intide; the upper lip 
long and Mched } the lateru lobes of the lower oso slightly prominenh 
wim a bng fine tooth.” Then follows an account of the eiaiton in which 
the plant ia found, and of ita geographical distribution throughout this 
country and the continent 

Talno of Clunotsni^Having gained a general idea of what pointa 
are to be loi^ed to in drawing up a description of a plant, and having ac¬ 
quired a familiarity with the meaning ana appikation of terms, it is par- 
rieularty deairable that the student should be able to form an estimate of 
the rebdive nebs and mpwiance of characters for pmctical purposes; for 
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inBtaoee, those characten which serve te identify and distinguish large 

S OI plants 
to small 
attention on the 

of most use in drawi^ up a diamom of a plant or of a noup of plants, a 
form of schedule is ^ven; and &e puml is reeommendea to make sinjilar 
ones for himself, and by meir aid to ir^w up an account of the more im¬ 
portant characters of any dowers he meets with, checking them and com¬ 
paring them with the descriptions mven in hooka, or with the instructions 
of his tutor. These schedule should be kept for comparison with others 
relating to other plants; and by this method a prMtical insight into 
plant-construction, and tlie relationahina of one plant to another, may be 
more speedily aud thoroughly obtainea than by any other means. The 
schedufea here inserted by way of illostration are filled up from a Oommon 
Buttercup (llaHtmcuUtM) and from a Dead-Nettle {Zamiwn). The cha¬ 
racters therein given are sufficient to enable the student to aetermine the 
ordfTi to which the planta belong, which is tho first and most important 
consideration; but Uiey are not sufitcieut to indicate the gaaus, still less 
the particular species. To discriminate these minor groups, recourse must 
be had to the other peculiarities presented by the plants in ^uestioni as 
before detailed. 


are or more cons^uence tnan suen pwauanues as pertain 
groups or to inditadual plants. With a view to fix the 
more important or cardinal characters, those which are 
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OoLBric Chaiftcter.—^The ff^wrie chnrackr is perhaps the most 
important element in Systematic Botany, It should contain a short 
description of the peculiarities of the groupi so as at once to cha- 
racteriie this as it exists in itself* and to famish the means by 
which it may be distinguished from all other genera belonging to 
the same division of the Vegetable Kingdom. The following ex* 
ample of the character of the genus OampanulUt Linn., as given in 
Eiidltcher^s ^ Genera Plantar urn/ will illastrate this:— 

*^Campantda, h\m.^ Calyx with an ovoid or subspherical tube adherent 
to the ovary, the limb auporior, flve*toothod; the teeth either flat at their 
mawos or decurreat into lobes oyerlving the siDUsoa Corolla inserted 
at the summit of the tube of the calyx, more or leas campanulate, five* 

1 )l)ed or five-toothed at the apex. Stamens five, inserted with the corolla; 
filaments broadly membranaoeoua at the base, and, with the anthers, free.' 
OtHirtf infi>rior, thro^ or Hvo-esUed; oelle stiperposed to the lobes of the 
calyx* Ovules numerous, on placentas projecting from the central angles 
of the cell, anatropous. SiyU coverea with quicl^ deciduous hairs ^ 
stigmas 3-8, filifom. Caffsuls ovate or tarbinate, d*(f^llsd; cells burst¬ 
ing near the top or bottom by a parietal valve turning upward. Seeds 
numerous, mostly ovate, flatten^, more rarely ovoid and very small. 
Embn/o orthotropous, in the axis of fieshy albumen f cotyledons very short; 
radicle next tlie bilum, centripetal. 

Perennial or annual herbs, sometimes low and tufted, sometimes erect, 
tall, many-flo>vered, diffused through all the temperate and cool regions 
of the northern hemisphere, forming a great ornament to meadows and 
groves; radical leaves very often la^rer and more obtuse, with longer 
stalks; stem-leaves alternate, varying; flowers mostly stalked,racemose, 
rarely spiked or in clusters, very often rather large, blue, or sometimes 
white in the same species,” 

The first paragraph here contains the essentutJ character of the 
genus : the second paragraph is a description of the general cha¬ 
racters of the species belonging to it, whicm is usually appended to 
each complete generic characters. 

Tt will he observed that this g^eric character not only enables us to 
dUtinguisb plants beloDg^ng to mis group, but describes the gemis so fully 
that we become acquainted with all its important peculiarities, while, 
being drawn up irrespectively of any Order, alliance, or class, it is equally 
availaUe as material for any'NatunU or ^tifieial classificatiott of Flower¬ 
ing plants founded on the fioral orgitiis, since it contmns the information 
requWe for asc^rtalnii^ its relations. 

DiagnofiiB.—The diagnosis of a genus is more limited in its 
nature and purpose. It is used, when genera are described under 
fixed systematic beads simply for distinctive purposes; and it is 
therefore confined to denoting what is absolute^ necessary for this 
purpose. Thus, in Babington’s * Manual of British Botany/ the genus 
Campanula occurs under the hesHl of the Order (^mpanulacefla, the 
character of which includes much of what is given m the generio 
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choneter of Campanula^ aboTo cited; so that it snfficec fo tha 
distsoction of Cammnula from ite allied genera to give the fdbwfaif 
brief abstract, or diagnotU :— 

" CarwantUai^Oaiyx 5-parted. Cor, mostlj beB-iha^i ttUh ihro^ 
end shallow segment. AniAm ftee; jUmnonU dilatM at the hiee. 

» Stigma d-6-fld. Capmlo oot eloonted^ 8-d^-celled^ opeouig b]r labliel 
pores outside the aegmeste of the cdjx.’^ 

It is seen at once that this diagn^oio faUs to furnish the complete 
notion of the genus which is obtiuned from the d^ooriptwo oAamets#*, 
and that it does not InfSce to indicate the poeitLon of the graus, 
either in a Natural or Artiflciid elasrifieation. On the other h^d, 
for its own especial pxirpose (that is, of indicating the distinctions 
between allied ^mera), it may be even stiB more reduced, as is often 
done in M’orks describing the plSnts of a limited district, whefre only 
a few genera occur in the natural order; for example, wh might 
give diagnoses of the British genera of Campanulaces in this way— 

Ai Corolla rotate, segments linear; anthers cohering at the .base. 

‘ ^ I. Joiione, 

CnroUa rotate, with linear segments; anthers free. 9. l^yt^nma. 

n. (Jc»r<illa meetly hsU^sbaped, with broad and shallow segments; an* 
thers free. 

Capsule not elongited, opening by lateral pores outside the 

• menta of the calyx.... 9. Can^pantUa, 

Capsule linear-oblongs primiatic, opening by lateral wres be¬ 
tween the segments of the cal^ 4 ^euWim 

Capsiile half-euporior, opening by 9-5 valves within the seg¬ 
ments of the calyx..... 5. Wahttaborgia, 

Speciflo Character.—The specijic AaracUr of a plant should 
mention all the constant distinctive peculiarities of a species. On 
the one hand, it should exclude the generic characters which ally it 
toother species of the same genus: on the other, it should exclude 
the inconstant characters which distuiguish its own varieties. But 
the character of its ordinary varieties, if such exist, may be given 
in a supplementary paragraph, like that appended to the fall 
generic character. The distinctive characters of species are usually 
found in the organs of vegetation, as the root, stem, leaves, bracts, 
and inflorescence, or in the habit or duration of the plut. The 
floral organs meetly only give specific characters in tbeir less im¬ 
portant peculiarities—os in the shape and relative magnitude of 
the petaU, the external characters of the fmits and sc^ds, kc ,— 
the more remarkable peculiarities being of ‘generic value. The 
supplementary notices appended to theatrict ^tacter of the spe¬ 
cies generally reUte to tee ordinary dimensions of the plant, the 
colour, taste, smell, Ac. of its organs; these are the mm'ks by which 
the ifortdiai are usually characterised, as wvU be seen by refttring 
to any catalogue of varieties of tee ordinary eultivatod Tegetehles» 

w 
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The'ipedflc obarict^ wUl oaceasaxil; ra^ in length according to tUe 
riclmeaa bf a genua in species, eome containing many hundrede^ vnile 
others comnriso but a.single one. When the genus contains but a single 
species, as the flop (£iumtiAa Xfipn^), the genenc character alone suiti^ 
for dmUigwhing it \ but a sn^fic character is even then given with 
advantage, indicating points which are not included in the strict geperic 
character. Where a Urge number of species exist, the genus is generally 
broken up into artiiicial sections, characterise by some mark occurring 
regularly in a certain number, which are thus paced under one head: 
this saves the neeossty of repeating that character for each species. It 
is also common in moaem works to combine a diagnosis with the specific 
character, by marking in italics the especial distinctive marks of each 
species (kccurring in a particular gtoup. 

The f(Jlowipg examples will make this more clear 

Of <^ly species arc described in Ds Caodolle*s ‘ l*ro* 

droDius/, Unng ail that were known in 1844. The specific character of the 
common Lilair, Sf/tinffft vulgarii. could thus bo given in a few words 

** S, vtilt/ari$, L. i^ves cordate or ovaio-cordate, quite smooth and of 
even colour; limb of the coisdla subconcave.” 

1 our vurioiiea are characterised, chiefly distinguished by the colours of 
the blossoms. * 

Turjiiiig to the mmus CafnpanuUi in the same work^ we find no less 
than ld3 species, ^’ing a very natural genus, the species are kopt toge¬ 
ther under one generic name, Sut, for convenience, they are arranged in 
sections cuid sub^tiona. Thus fif^^ight of them are charac4*Tl^ by 
the presence of appendages on the muses of the calyx, such as wS find iu 
the garden Ganternuiy Jk>U (Oitnpatiula Medium), while the remainder 
are without tliese. Tho second section, of 134 species (among which nro 
included all our native kinds), is further divided into Subsections, eba- 
ructorized prindpaliy by the nxuUaririies of the capmh, and thee^o, again, 
into groups according to the hind of tn/fopfecence, &c.; so that wlien wo 
Come to the specific character itself none of these points have to be rc- 
posted, and the definitions are restricted within very narrow Hunts, as for 
in stall :— 

** C, roiuruii/oiia, L. Ihidical leaves stalked, cordate, rounded, cronato- 
dentatc; stem-leaves linear or lanceolate; teeth of the calyx awl-shaped, 
erect, onc-third the length of the bell^haped corolla.” 

In a work devoted to. a limited flora, as that of Britain, whei^ there exist 
only eight spi'cios of CumpoHuiu, we may adopt the sectional divirions, 
and limit the apcTific character as above, or give a louger character, in¬ 
cluding the marks of the sections ;*tbo latter plan is better, where 

K is not an olid^^ since it makes tbe character itself more instructive. 

. in tho ^ British Fliva,’ we find— 

C rotundifoiia, L. Glabrous; root-leaves subrotundo-cordate, cre- 
oate (very soon withering), lower cauUoe ones lanceolate, upper ^ear 
entire; flowers solitary or racemose, drooping; ca^-segments subulate; 
capsule drooping, with the okafts at the b^.” 

IQ BaUogton's ^Manuel,’ on the contrary^ where the subsections 
founded on the capsule are adopted, this mark is omitted in tbe essential 
character^ 

C, rotundi/oKaf L. Jtadical leatee cordaU or rmiform, shorter than 
their stalks; sfsmwsoccs bheor, the lower ones lanceomte; Jiowere me or 
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more^ racemose; corolla turbiaate-campanulato.—^tem 0-13 incbeahiifh* 
Kadi cal leaves soon vanisliing; coroila blue; cidjz-segmeiiU linear* 
subulate.” 

This example further iIhutnUes the method ofgiTing a^M^A<wtsatthe 
same time, by ilAlicizinff the characters by which the species is distin* 
guished from its nearest allies; it also shows the manner in which expla¬ 
natory or descriptive nodces are added in a supplementary paragraph to 
the essential specific chacactor« 

Lastly, if we have to deal with a limited number of species, such 
as the British Bell-flowers, to which we have just referred, we 
may, for simple purposes of dlstinctioti, coiiHtruot a <liagnostic 
table, like that above given for the genera of Cainpatiulaoeie. 


C, rotundi/oHa, 


Flowers sessile, in terminal or axillary clusters; ca{^ 
aule Mwle, erect^ with the pores at the base • , C, fflornerata. 

Flowers in racemes or panicles; capsule stalked. 

Ca^iilo nodding, with the pores at the baso. 

Flowers in a unilateml raceme, segments of 
calyx ultimstely ndlexod C. rapuneuloidu. 

lowers racemose, segments of calyx always 
erect 

I’edundes l*flowered. C, lati/oKa. 

Peduuclos 3—l-flowored.C Tnckeiium, 

Flowers on long slender stalks, solitary, or iu 
a lax few-tlowered coiymbose raceme • . C, rotundi/oHa, 
Capsule erect, with the pores just below the 
segments of the calyx. 

^egmonts of the calyx entire, 
ttements of the calyx lanceolate; SHceme 

mw-dowered, or flower solitary . . C. f}er8ici/olia, 

SegniBRtsufthe calyx awl-shaped; flowers 

in on erect racemose panicle • . . . C. Jtajrtmeultts, 
Segments of the cal^'x toothed at the base; 
flowers paniclcd, erect, on long stalks . C. pcUuia. 

A few of the general rules observed in writing descriptions of 
plants may be mentioned here, as explanatory of certain techni* 
calities wliich will be met with in systematic works. 

The generic name is always ooniznoiiced with a capital letter, 
while that of the species is usually written small: but we And iu 
most booh;s a oapit^ letter to the specific name, 1, where this name 
is the appellation of another existing or suppressed genus used ad* 
jectively, os Agrimonia SujxUorium^ MerUha Pulefftiu>i^ &c .; where 
the spe(^c name is formed from a proper name, either as the 
genitire case of a substanrive or in the adjective form, as in Seirpus 
Savii and Carex DavaUiana, Specitic names derived from coun¬ 
tries are now usually written small, as Siletu atu/liea. 

When a generic character is written in l^in, the descriptions 
of the organs are all put in che nominative case; in a specific cha* 
racter they are put in the ablative. 

y 2 


C, j)er8%ei/oluL 
C, Jtajrtmeuius, 
C. ptUnia. 
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When deecnbing a species, it is usual to subjoin its habitation 
that is, the nature of the places in which it is usually 
found, such os ** Woods,” « Dry hilly places,” “ Bivers,” Ac. lu 
general systematic works the native country or province is stated; 
in works relating to limited districts, special localUus ere giveu for 
rare plants. 

The following marks and abbreviations are commonly in use to 
indicate certain other poiuts;— 


or A. 

^ 2 ) or IJ 
H or 1* 


=fln ag p u ftt plftnti 

»a biennial. 
a»a perenuiaL 


SliSKS shrub. 


T ss tree. 


iS I a male flower. 

A female flower. 

^, an hermaphrodite flower. 
^ a moucecious plant 
^ , a dioecious plant 


The time of flowering is indicate<l by numbers, referring to the 
months, as U-8 or vi-viii»Juno to August, Ac. (See also p. 108.) 


Many other alRna are met with in Systciuatic works, but tliey are very 
often used in diflereot senses by difl'enmt HuUiora, so that no geaeiiil ex¬ 
planation of them cou be given; moreover thu sense in which they arc used 
11 generally explained by the author. 




CHAPTER II. 

SYSTEMS OF CLASSIFICATION. 

Sect 1. ABxmciAt Classification of I^lantb. 

An arrangement of all known speciea of plants iu*a series of 
classes, constituted upon certain fixed principles, forms what is 
termed a System of Vegetables. 

The claaaiflcation of plants by generalixation, the Synthetic or 
Natural Method, is adopted in ^ cases in forming the groups of 
the lowest rank, namely Genera, These ore established by the 
combination of a num!^ of allied species under one name, on 
account of their afiBnitiee; and, os we have already mentioned, 
the same genera aremsed in all Classifications. 

hVom this point* Systems diver^. The Natural Method is pur¬ 
sued further on the same principles of generalisation, where the 
object is to systematixe acouired kno\nedgo, mark the agree- 
meuts and detemine if possible the line^;e of plants. Where, on 
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the other hand, it ia chiefly desired to mark oat the differences ot 
plants, in order simply to their easy reco^ition, Artifldol M€thod$ 
are resorted to, which are carried out by a principle of analytU^ 
whereby the whole mass of known forma ia taken and gradually 
parcelled out into Claaaea, Orders, &c.^ accr>rdmg to their agroe^ 
incut ur difference in certain liied characters. 

Moat of the older syatems were more or Icsa Artificial, the earliest 
commoiicing with the division of plants into Treea, 8hrube, and 
Herbs, Land-planta and Water-plants, and the like. As advances 
were made, organs of more and more impozianco were chosen to 
furnisli characters; and we find plants subsequently classed by 
timir vontllas, by their /rutti, &c.; bnt in none of the systems pro* 
.posed before the time of Linriams do we find one given principle 
carried out through the whole. 

The Linnssan Systent—When Linnmus entered upon his labours, 
there lay before him a mass of information in a very unmanageable 
condition, ilis reforming genius introduco<) orjer, in the first 
instance, by the substitution of short fi:ced names for species, on 
the binomial plaff, by the definition and secure establishment of im¬ 
perfectly characterized genera and species, and then advanced to 
the necessary task of arranging tho genem so os to render them 
recognizable. The artificial meihotls founded on the floral onvo- 
\o\HiH &e. had proved insuflicient; and therefore ho turned to tho 
m^niUU oryans of fiowers, the physiological importance of which he 
himself contributed greatly to establish* Tho solcction of these 
organs resulted in the fonnatiou of an Artificial System in which a 
fixed principle is regularly carried out, and which, from the phy¬ 
siological importance of the characters employed, approaches in 
certain of its coordinations to a natural arrangomont. 

and Genera form the foundation of all Systems. The 
object of the Linna»zi System wim to arrange genera in groups 
characterized by simple striking marks, so that the existing 
desci'iption of a given plant might be readily found, or the de¬ 
scription of a new plant might be placed where it would be easily 
referred to. Such marks Linunus obtained in the eseential or 
s^ual organe of plants (in flowers, tho etamens andpfsrib), whence 
bis System is sometimes called the Sexual System* The Ushest or 
most general groups, which be called Claeue^ are founded on the 
conditions of the stamens. Tbe^ Classes are subdivided into 
Orders^ founded either on the conditions of the tnsrib or upon 
Bteondary charaeterM of the stamens* The orders include the Genera 
(in large Orders grouped into sections according to rarioos artifirial 
characters)• The Linnsan Claeeee are twenty-four in number, of 
which the first twenty-three include all flowering Plants: the 
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twenty^fomih, Crjptogamia, includiDg all Flowerless Fknts^ was 
a chaos Avheo first establishcdi aud its suhdivisIoDS were not then 
definable by single characters* As the LinmBan system is no longer 
in use» further mention of it is not needed* 

Sect. 2. Natukai, CLAsaificATioir op Plants. 

In this niothod of classifying we pursue the same path by which 
we arriviKl at tlie genera, attd combine these into more general 
groups, not according to arbitrarily cliosen or isolated characters, 
but according to their natural affinities—that is, the agreement in 
their total organization, and consequently their presumed degree 
of kinship. Ucuera are thus gathered together into FatHilies or 
OnUrSf these into Cohoru and Classen^ and finally the entire 
Vcgetablo Kiugdoui becomes marshalled into a few JVovnices or 
iiuhkinyiloniS> 

It IS o?idoDt from this, that a Kstuml System founded on a perfect 
knowledge of all oxiMting plants would present to us a kiud of aostract 
picuire of the Vegetable Kingdom, in which nil its essential ebameters 
would be reprcuk'utod in their real proportions, places, and connexion. 
Not only, howevtT, are we far from being acquainted with all exist* 
ing plants (not to men don the numerous kinds now extinct), but tlie 
essential peculiarities of a vast number of the known plants have been 
as yet but iznperrectly studied. Hence we have at present various plans 
for the Natural Arrangement of plants, presenti^ peculiarities depen¬ 
dent upon the amount of knowledge, or the peculiar views, of their ru- 
spoctivo authors; which plans or Systems must be regarded ns so many 
rough draughts or sketches, to serve as materiat for the elab«>ration of the 
true and complete Natural System. As the principles of clossificution are 
fully recognized, and as the amount of plants thoroughly known is already 
very large* there is a close agrsi*ment m the general features of the di^ 
ferent Natural Systems,*' aud ospecially in the manner in which the 
Orders of plants are defined. The chief div ersities of opinion arise out of 
the diiierent estimations of afllnities and differences of the families. 

Yalue of Characters.—^To characterize the Natural Method more 
distincd:ly, it must be added that esperial attention is paid to the 
relative importance of the character presented by each plant, a 
determinate scale being formed, in which the oigsns are ranked 
according to their congenital ” or acquired** origin, their phy¬ 
siological importance, the complexity of their construction, and 
their comparative invariability. Congenital characters are common 
to the l&r^st xmmber, and are tho most constant, hence the most 
important. 

Thus, while species of the same genus, distinguished generally by the 
external characters of their vegetative organs, are combined by likeness 
in ^eir flowers, genera (in which difierence of the floral envelopes, or of 
the external chapter of the fruit, or some such character exists) are 
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combined into an Order on eecoont of the agreement in the e tm c tnr e of 
the overj and its relations to the floral envelopes. The characters of seodsi 
and moreparticularly of the embryos, nve a still higher divisional cha» 
racter. Tnese characters of snccessivefy higher groups are marked in 
organs of progressively higher physiological and morphological import 
tauce, affinities between such organs bmng proportionately morevaluaUe. 
Hut they possess this value not merely on tkelr own account; for if that 
were the case, the method would be still to a great extent artificial: they 
indicate the coexistence of proportionate agreement in the total organ i* 
ration, which renders them exponents not merelv of the affinities of the 
plants in I'espect to the particular structure to which they belong, but of 
all tlieir aflinities, ana of the rank which a nven plant hol^ in the 
Vegetable Kingdom. As a ^nerat rule, it is found tnat the agreement 
of uie total organisation of plants is gimeraliy proportionate to the pby* 
.siological value of any given organs in which they agree; or, in other 
words, agr^ment in the structufH of any given organ indicates general 
agreement in all the organs of less iniport4uice than itself. The a^emont 
here referred to is of course a ^nerai structural agreement, a relation to 
a common type—not a resemblance excluding the niultifold minor diveN 
sities which present themselves within the limits of almost every type. 

Practically, moreover, we have another principle to keep in view, 
wiiicli indeed, while it affords as it were t lie verification of the in¬ 
ductions of the above principle, is our sole guide in dealing with 
the subdivisions of the more comprehensive types. This is the rule 
that the closest aiRnities are martced by the agreement in the majo¬ 
rity of characters of tqwd importance ; or if the characters, as is 
more commonly the case, are of uiic<iual importance, the principle 
of decision by the majority is carried out by aacortaiuing the pro¬ 
portionate \'nlue8 of the organa iu wliich agreements and differences 
exist, and striking a balance os with equal factors. 

Many of the older botanists bad attempted to construct a Natural Sys¬ 
tem ; and Linnasus left a sketch or fragment of one, in the form of a list 
of names of families without definitions, regarding its realisation as the 
ultimate aim of Botany. Many of the families in these older Systems are 

K unded almost exclutively on habit,*' or general external character. 

i two Jussieus, Beinaid and Antoino-Laurent, have the merit of the 
diacoveiy of the only principles upon which a really Natural System can 
be found^ed. And so accurately didA.-L.de Jussieu carry out these prin¬ 
ciples in his arrangement of the then existing genera, mat the families 
which he establish^ are still almost all received into our present Systems, 
where some of them are indeed broken up into smaller groups, but where 
the greatest increase in the numbv of Emilies arises from subsequent 
discoveries. 

The characters of the natural Families established in this way will be 
found to be far lees exact and definite than those of the Linnsan classes and 
orders, and by no means so rigid even as those of natural genem. The cha¬ 
racter of a fiunily is founded on the iUaliijf of its essential characters, and 
includes the essential characters of imreement of all iUgenera. The genera 
contained in most of the families exhibit a considerable range of differences; 
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ftllowancd must be made for theee; and tbie p^es a laxity to tbe &tnily 
character which u piuzling to the beginner. For example^ the family 
Kanimculacem la verv neturk; but we find in ile chamcter a certain range 
of difference allowed I’or in the eeprOa, petale, piatilB, and fruit ^ the ineertion 
of all thesCi howeve^ and Uiat of the atamena, ie fixed, and ao in the cha* 
racier of the seed. Similar condiUone occur in most other familiee. The 
deciidon as to what &niily a genus is to be referred to is made according 
to the principle of majorities: whichever it agrees with in most of its cha* 
racterfl (say, oveft three out of five), to that fiimily it belongs. Great diffi* 
culty, however, exists in certain cases from a vast series of genera running 
into one anotlicr by almost imperceptible gradations, and ims in diifbrent 
directions. A considerable nutiiber of these agreeing closely are associated 
into a family; anotlier similar group forms anotherlamily, and so on; and 
then, in the course of time, sundry intermediate genera present themselves, 
which conneet the established families, and which it is ditiicult to place bv 
the usual choice in citlieroneor the other, the characters being balanced. 
Tliua thi Natural fainily Ijoganiacem is connected by '' abermiii ** genera 
with liubiacem, Gentinnacorc, 8<*rophuIariaceio, and other families which 
are truly nalumi, but which in this way come to be separated by somewhat 
indefinite boundar}*-lincs. Tlic fact is, that the Vegetable Kingdom is a 
whole, the iHniilios leaving aoldoiu a distinct isolated existence, except in 
the minds of Imtanists. It may be presumed that they are all variations 
fmni one or a few original stocks, and lliiis have numerous intonnediato 
or conuotdog links; and we must regard them as analogous to countrioH 
on the globe, which are parcelled out under distinct names, but most often 
adjoin itud run into one another, being only separated by an arbitrary 
boundarv-line. Some, indeed, lie off from the rest, like islands, tho inters 
veiling links being extinct; but these are the exceptions. Such except 
tions are f<uind among the fa mil ice which w*ere eetahlisliod by the oldW 
botanists, in which the ei^scoHiil Agreeinoiite ore accomiianied by a striking 
character of external habit, as in the Grasses, tho UniDelliferin, the Com- 
poaitic, tho Leguminosm, the Coniferce, the Palms, &c. 8uch remarkable 
ns these fautilies pim^ss mostly pro von t them being broken up 
groups, as lias ootuiirod to many of tlie earlier orders of largo 
extent; and most botanists prefer to distribute these genera iuto whorders 
rather than discard the characb'riatic general uame. Examples of these 
are found especially iu the Leguminosic, liosaccce, and Compoaitm. 

The Families or Orders oro for the most part the same, in all 
essential respects, in all existing Natural tlystems.” A conside¬ 
rable diversity presents itself iq the modes in whioli different 
authors have grouped these into Clawi or Alliances, Theso, how¬ 
ever, are still Natural groups, as are also those of still higher gene¬ 
rality indicated in the chapter on General Jdorphol<^y. But all 
writers on Systematic Botauiy ha^n found it requisite to group the 
Orders or Classes of Flowering Plants iuto sections of somewhat 
less generality than Dicotyledons and Monocotyledons, as these 
respectively include series of famUics so extensive as to be incon¬ 
venient in practice if left undivided. The members of these series, 
however, are so intimately connected together by their natural 


pcciilitintics 
into smaller 
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affinities, that it has been found indispensable to b&T6 reconrse to 
certain arbitrary or orfificial characters for the foundation of the 
sections—characters dorived chiefly from the conditions of the 
petals and statnena. The nature of these Sections will be best un- 
det^tood from the examples which follow* 

The Jnssieoan Syste&t—Jussieu established his primary dtvi* 
sions of the Vegetable Kingdom on characters which, although not 
Unexceptionable, define re^Iy natural groups, which are found 
under different titles in all Natuml Systems* The characters 
wen* the absence orpresonee of the embryo, and its sfri^cture wheu 
present, in the seed. On these characters stood the .divisions 
At*ttti/le(lon$ (platits without an enihryoh and DicK^ 

■ iylcdont. The first of these nnuios is boil, as founded upon a n^ya- 
tive clioracter; but the plants whicli it included were imperfectly 
understood in the time of Jussieu ; the Acotylcdons oorres]>ond to 
the Cryptoganiia of Linnu^iis, which are now by more complete 
analysis distributed into two setrtions, divided by even more im« 
port ant chanicters than tlm Mono<*t>lylcd(jim and Dicotyledons* 
The other two divisions arc still retaiiKsl, with very slight modifi¬ 
cations, in all tiysteins, but are subordiiiatctl unclor divisions founded 
on more inipartunt charact(*rs* 

The followiug Table exhiluts Jussieu s arrangt^uieiit:— 

CiMt 

Acotyladms . 1 . 

i Stnmens hy))(»gynous. If. 

„ lH?rijrynoiw . HI. 

„ opijo'uotw. IV. 

I SUmena cpigynous .......... V. 

fAPKTA loot's .. < „ !» ri;iynous . VI, 

( „ hypogynuus. VII. 

( Corolla h> {N>gyii4»u8 .VJII. 

I fi lKrig}’uous. IX. 


Dicotyledons ^ 


Mokopctai.oi'B { 

J 


i 


„ epigyuous ^ 


Anthors 


PoLYincTALOtra 


cohorent [ ^ 

( XL 
’ XII. 


Anthers 

distinct 


Rtajnons epigynous 

^ n iiypugynous... XIII. 

„ perigyoous .XIV. 

. Dtclinous, irregular. XV. 


The three primary divisions here arc natural; the Classes must be re¬ 
garded as artilicial ; the Families, however, into which the latter are 
divided, are natural groups, and to a great extent are retained in more 
modem systems. The families of Jussieu were more carefully defined, 
corrected, and extended by Kooert brown, whose reeearches contributed 
most essentially to the establishment of the Natuml System; but he did 
not attempt to establish auy gonend plan for their coordination in Classes. 
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De CandolU^i System.—Aog. PjWDe De Candolle endeavoured 
to classify the Vegetable Kingdom on principles more in harmony 
with the knowledge of the structure of plants accumulated since 
the promulgation of Jussieu’s System. De Candolle’s System has 
become very generally used, on account of its having hew adopted 
in the great Descriptive work w'hich he commenced, toe ^ Frodromus 
Systematis Naturaus B^ni Vegetalulis/ a description of all known 
species of plants. His subdivisions of the Ezogens (or more pro¬ 
perly Dicotyledons) are retained in many works. They are artificial, 
like the ** Classes’’ of Jussieu, but are, like them, convenient for the 
distribution of the families into groups of manageable dimensions. 
They are four in number, and founded on characters of the floral 
envelopes, vk.j—1. TuAuuivi.oBi^ in which the petals are distinct, 
and (like the stamens) inserted on the receptacle (hypogynous); 
2. CALYcm.ojt^, with the petals distinct or coherent and (with the 
stamens) inserted on the calyx (perigynous); 8. CoBOLurLOBSB, 
with the petals coherent, and lUBerted on the receptacle (the stamens 
being inserted ou the corolla); and, 4. MonoculautdBwB, or plants 
with a perianth or a single circle of envelopes. 

In De Caudalle*s enumeration of the families, which bad greatly 
increasiHl in nutnbi^r from Jussieu’s list, the reverse older of 
se<iuenco is followed, the higher plants stancling first. As regards 
tills point, however, it is a misconception to pl^ the ThaUtmfJlonn 
first among the Dii^otyledons, since they arc manifestly inferior to 
the Calt/ci/lor<B, and even to the CoroUiJtons, 

During the last forty years a great many attempts have been 
mode to distribute the Orders more satisfactorily into Gasses and 
primary Divisions. Eudlichcr, Barthng, Mcisuer, Brongniart, 
liindloy, and many other authors have puWshed Systems of their 
own. 


Endlicher’t System.—That of Endlicher has been extensively 
used, and, moreover, is the basis of arrangement in his great 
^ Genera Plantarum.’ 

Kegion 1. Thallopliyta. Sect. I. Pbotophtta; U. Htstsbo* 

pnvTA. • 

Begion 2. Connophyta. 


Sect. Hi. Ackoskta. CfAort 1. Acrobrya anophyta; 2. 
Acrobrya prolophjrta ; 8. Acrobryo bysterophyta. 

Sect. IV. Axpuibbta. V. Acrajcphisbta. Cohort 1. Oym- 
uospenuem; 2. Apetals; 8. Gamopetals; 4. Dialype* 
talm. 

The cohorts are subdivided into classes, and these again into oiden. 
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BroBgniBart’i —The arraDgement o{ Brongniftrt is much 

followed in France* Its general chamcter may be understood from 
the following table 

Division I« CryptogasuB. Branch L Ahpuioeita (Thallogens); 

Branch 2* Acbogenjs* 

Division II, Fhanerogamss. 

Branch 3, MoKocortLsnoKES, Series 1. Albuminosm; 2, Ex* 
albuininoss. 

Branch 4, DicomBDOXEs. 

Subbranch 1 * Atujioitptrma. Series 1 • Oamopetalco: 
§ i. Perigee; § li. ilypogvim^ Series 2, Dialy- 
petal CD : § i. ilypogyinc; §ii. PcrigyncD* 

Subbranch 2, 

% 

Lmdlej’i System is the one proposed by its distinguished author 
in his ‘ Vegetable Kingdom/ Although the system itself was never 
generally coopted, the Dook itself is an admirable encyrlopa)diA on all 
points relating to Systematic Botany and the uses of })lHntH up to the 
onto of publication. Lindley’s main groups were:—L TirALMKiENS; 
IX. AcHoeEirs; HI. Khisckikxs; IV. ExixmKNS; V. Dictyoubxb ; 
VI. Gymnookkb; VU. Exoukkb; the latt^ar being subdivided into 
Diclinous, Hypogynous, ForigynouSf and Epigyuous subclasw*s. 
The subclasses were again divided into alliances, and theso into 
orders. The special peculiarity of this system is the formation of 
a group for certain root-parasites, destitute of truu leaves : and of 
Dictyogeas—a class of plants with the netted venatlou of Exogens 
and the ternary dowers of Endc^ns. 

Bentham and Eooker^s System.—Since the publication of the 
* Vegetable Kingdom * a very important work on Systematic Botany 
has been commenced by Mr. Bentham and Sir Joseph Hooker, 
entitled ‘Genera Fluntarum.' This work, so for os at present 
published, comprises a description, in Latin, of all the known genera 
of Folypetalous and GamopetaloUs Kxogens, together with analy¬ 
tical tables admitting of the ready determination of any particular 
genus, notes of aberrant or exceptional forms, &c. Their scheme 
IS more fully erploiiied in the English translation of Le Maout and 
Decaisne's * General Hystem of Botany/ edited by Sir Joseph 
Hooker. Its main features are given in the following table. The 
arrangement of tiie Monocotyledons, however, is taken from Mr, 
Bentbam’s paper on the classification of Monocotyledons, in the 
‘ Journal of the Linnean Society ’ for November 1878* 
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Subkingdom I. PEAlfEB 



AXU. 


Cla^R I. BicotyledoneB. Subclass T. AxmosPEnME.^. Divi^ 
sion], Series I♦ ThaUiuiflortiD; 2. Disoiflor®; 

3. Cjvlyciflorffi.—Division IL Mnatipe.Uiln*. Series 1- lipi- 
pyn®; 2. Hypogyn® v* Perigyn©.—Division 111. ApftaUe. 
»HL*rics 1. llypogyiiiu; 2. Kpigyn© Perigynic,—Subc^lass 

II. GVMNOSi»EUMK«. 


Class II. Hoaocotjledonea. Series 1. Epigyn©; 2. Coronari® \ 
3. >i'udil1oru); 4. Gluumlos* 


Subkiiigdom TI. CBTPTOOAICIA. 

Class TIT. Acrogens. 

Class IV. Tballogens. 

Siibenliiiate to thn "series’* art^ " cohorts,*’ or groups of oi*ders of equal 
value, thougii with iHfForent liiuitations, to the allinnces ** in Lindlevs 
‘ Syst<*m.’ The only point which reqiiin*s explnnatinn here is the senas 
which includes tliiw po]Y|>(Uahmahvpogynnus orders in which 
th(*n' is a rnnsuicuoits hypog^'notm diak or series of glands, into or be- 
which tiiu stamena arv iiUM^rted. 

Braon^a Sjatam.—In (Icrmany the claaaxfieation oF A. Braun is 
now iinich foltowecl. Tho following arc his main groups of Phane- 
ganis ns modi tied by liunstcin, 3achs, and others:— 


DICDTyLKDONKS. 


Mono* 

Jnliflorsa. cblamydea. Aphanocycla. Tetracyclsa. Ferigyna. 

rijH»riucm. Settleurarieic. Tlvdropdtiditune. Omnn^x^f/iiee, Calyci- 

I^vticiuem, KhizauUie®. I’cilycarp®. Anisocarp®, florw. 

Auioutifenc. Cruciflor®. Is4icar}»fc. Corolli- 

^ flora. 

fi. J27<*w/Arro- • 

• Eucvciro. 

<\uitn«penn®, 

DUcophorce. 


Jiiliflone correspond nearly to Amentales, and arc characterised by 
spicate or aniootncoous intloroscence, diclinous flowers, and mono- or 
Achlauiydeous flow*ers. l^Ionochlamydofo have a well-marked perianth 
of one iow j Aphanocyel® have calyx and corolla, the parts of the flower 
^ixcept in soiue cases the carpels) being arranged in i^piral cycles. In 
Tetracycko, the parts of the flower are in whorla This gn^up comprises 
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the l*halan)iflora], Calycifloml, and Oorollifloral divisions of De CAodullo, 
: perianth tubolar below« betmn^ the stamens, and trw fnmx 
or adberant to the carpele. In this group the CsljciflorA have a siuj^Io 
perianth^ the Corollitlura) a calyx aud corolla. 

Classifleation of Cryptogams.—This is in a transitional stnt^j. 
Tho following is the latent arningeiuent, adopted by Sachs. It 
will bo seen that tho orders are arntngpd in two parallel series, 
according to the presence or absence of chlorophyll. 


Group 1. Thalicphyta. 
Class 1. Protuidiyla. 


With chlorophyll. 

(.hMoeucCAccic. 

OscillatfiiiuH*. 

Scytoih*niHO. 

XostocA(*tn>. 

UivulariacvA). 

PtflmeUatrcc^ 

ISugUnea, 


Wilhont ohloropbyll 
SchiZifm}/rt»tv/i. 

SpiHrhditwteria. 

Mirn^bnctinn. 

IhiMiiioljHiteiia. 

Spii'obnuteriu. 

Sftcrknromtfttut. 


('lass 2. Zys;osi)ortnv'. 

A. (*Ofjuyatuit/ cclU ^mUile^ 
Viftrodnrrf, M»f. * w«ycr/cs, 

Con/i'n'<HT<€, 

Wmcwp. 


jB. Coitjuffotiny rtlls sUUiotmn/^ 


I)e<jinidi(*fc. 

Diatonntcero. 

Mesocai'pciu. 

Zygnemers. 


Z^f/onofcftfiM, 

Miieorini. 

Piptocepliftlidas. 


Vaueheria 

(EdogonieeF, 

Fucaoim. 

ll%9O0pOI^J] 


Class 3. Oosporese. 

.{ 


Saprolegniees. 

Ferono««{)ore6Q. 
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With ohlorophylL 
Cohoehcria. 

Nemaliese. 

C/urAinieie. 

Diidruauaya. 

Characv^B* 


Class 4« Carposporece. 

With6at chlofophjU. 
Ascofti^cHM, 

Qvmnuoacus. 
J)isconiyeutea. 
Krvaiphete. 
Tul>dracetc. 
l^yrenomycetes. 
Lichenear 
AScMim^cftis. 

KxoiMutidium. 

Tremidliui. 

Ilytucnumycetos. 

(t&ateroiuyceten. 


Group II. ComophTta. 

Scri(*R I. UllTOPItTTA. 

ClaHM I. Musci. 

Class 2, lLe[mticte. 

Sofica U. PTKraijorfiYTA. 

Class 1. FilicuVa. 

i. 

Mamtiiuciip. 

ii. FUicn^. 
ill. 

ClanH 2. Fkjuia<*tnci.*ffl. 

Class 3. l)k*holoiua\ 
i» 

VrfiKiteir. 

Vhvllogloaseas. 
iL LiffHftttff, 

Scla^Miiellcm. 

Isot'tom. 

Camera System.—Quite recently on arrangement baa been pro^ 
posed by I'^fesaor Came], based on the cireutnstance that there are 
in the same individual plants sexual forms or stages, male or female 
08 the case may be, and ou asexual or neutral form; thus in Phone- 
rogams the asexual fonn is the embryo developing indefinitely and 
boeoming ultimately an adult plant, which latter produces a male 
form, the pollen, wd a female fonn, the ovule, n hicb becomes a 
seed Mith (lefinite evolution, coniainiug oospheres ’’ or germinal 
vesicles in a closed oogonium or embryo-sac* The following 
are the outlines of the scheme, which we give in this place, though 
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it cannot be understood bj the pupil until after be bos mode 
himself acquainted with tfao morphology and physiolo^ of Cryp¬ 
togams and Pbunerc^ams and the details of tne reprrauctive pro¬ 
cess in the several oi^rs. 

Caruel’s primary groups are:— 

I. PiUKEBOUAMiE.—Plants triuiorphic, one form Deutral^ pro* 
during agomically tw'o sexual forms, male and female respectively ; 
neutral form originatrug from a fertilised oosphere and ^veloping 
into a pro-embryo, like the embryo originating longitudioally; 
evolution iudefloite. Male form represented by tlio jmlluii in the 
anther. Female by the ovule, ultiinntely the seed: evolution doK- 
.iiitt% containing the oospbercs in a dosed oogonium. 

ri. ScinstoOAMiK. —Plants trimorpliie. ^lcnitrftl form origina¬ 
ting from a fertiliscHl oosphere, developiug, like the embryo, traus- 
\'er8ely : evolution indefinite. Mule form a vcriniform phytoisoon 
(spiral sperimitosoid) formed within an nutlu^rocyst. Penialcform 
HU oogemma, thou a seioinuliini, with dHIiiito evolution, ooutaining 
an oosphere in an open oogonium. (Churaccie.) 

III. Pbotiulu>#am.b.—P lants trimorphicr. Xcutral form pro-* 
duc^^l from a fertilised oospbere, developing, like the embryo, trans¬ 
versely: evolution iiideli 111 te. A lain form a vuniiirorm pliytozooii 
formed within au anthoridium. Pemalu form a nporo, developing 
into a prothullus: evolution deilnito, (mutuining a naked oosphsre 
within au archegouium. (Vascular Cryptogams.) 

TV. BuTOOA^iiB.—Plants triinorphie. Keutral form originating 
from a fertilised oospiiere, dcvelopiug, like the embryo, longitu- 
diiially: evolution definite. Male form a vermiform phytozoon 
from an antheridium. Female form a spore developing, into « 
tliallus or cormus x” evolution indefinite, and containing a naked 
oosphere in an archegonium. (AluHcinecc.) 

V. OrT^OQijLS .—Plants di-, trimorphic. In the trimorphin 
form the neutral form is on oospore arising directly from a fertilized 
uospheie : evolution indefiuite. Male form a zoosporiform phyto¬ 
zoon from an antheridium. Femalu form a s^ore developing into 
a tballns: evolution indefiuite, containing an oosphere in a naked 
open odgoniuim In the dimorphic plants, two sexual forms only, 
the male a phytozoon or poUinidium. Xn the mouOmorpbic plants 
a single form without aenal distinction t evolution definite or in¬ 
definite. ((^ular Cryptogams.) 

' 

Id t^ie following pagetf Uie arrangement adopted is, for Dicot;* 
ledone mainl; that oi De OandoIIe, for Monocotyledons that of 
Bentham. 
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VEGETABLE KINGDOM. 

Subkingdum 1. PHANEBOGAIQA. (Flowering Planti.) 

Wass L pJCOTrLEDONES. (Exogeiu.) 

Hubclass i. ANGIOSPEBMIA. 

Diviiion 1. Folypetala. 

Stiriea 1. Tiut.amji'lob^. 

„ 2. CALf<^LOB^. 

Division 2. GamopetalsB or CoroUiflora. 

Spriea 1. Invbrx or Epiotn.*. 

„ 2. .SUFKJL*. 

„ 8. DiCABPtJt. 

Diviaion 3. Apetala or Inomapleta. 

SKripH 1. Ht'PKii.%. 

„ 2. Inp>:h.« or Epiotna 

Subclass ii. OrMNOSPSMMTA. 

Clnss II. MONOCOTXLEDONES. (Etulogene.) 

Division 1. Fetaloidea. 

Sflries 1. Epiuyn.*. 

„ 2. CoilOKAni£.B. 

A. Svnoirpire. 

B. Apocfirpi®. 

Division 2. Spadiciflora. 

„ 3. Glnmiflora. 

Subkingdom II. CBYPIOGAHIA. (Flowerltee Plante.) 

Class I. COKMOPIITTA. (Acrogent.) 

Dmsion 1. Vascularia. 

Scu-ius 1. lauspouiA. 

„ 2. IlK^KUOSPOBlA. 

Division 2. Muscinea. 

Class U. THALI.OP1ITTA. (I'haUogtiW.) 

Division 1. Alga. * 

„ 2. Poagi. 

In the following systematic description of the Natural Orders, the 
charactora of the most important are given at kngtb, with the necessary 
particulars respecting^ their affinities, geographic distribution, and the 
qualities of the more important plants tney cont^. To mort is prefixed 
a short diagnoos \ and a diagnosis, or a few explanatory remarks. 
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printed in ftiintler tjpe, Are Accorded to titoee Ovdm wUcli eiAer Ate not 
uiariied by very decided chAtmcten, of which do not demind eo much 
attention from the beginner. In moet cam the viewe of other boteniati 
ae to the poeitioD and limitation of the groupa are briefly mendooed. 
Under each Onler are placed the namee of one or more genera which 
i^uriiiab good illuetrationa and which are generally acceaaible practical 
examination. 


CHAPTEE III. 

SYSTEMATIC DESClilPTIOX OF THE NATURAL ORDERa 

TUB VEGETABLE KINGDOM. 

SuHKixoDou L FEAHEBOOAICIA, or TLaWEBIVO PLANTS. 

Planta producing etameae anil pintila in aeauciatiou or Be])arately, 
and forming aeede containing an embryo. 

CiABs L DlCOl'YLEDONES. 

Flowering Plant*, with etems (when woody) having pith and 
bark separated by a compact layer of wood, w'hich, in ]x»rcuuial 
planttt, receives annual od^tions on the ouleidoi beneath the bark ; 
Jea\es with the riba tnoeily distributed in a netted pattern and 
geiierHily diminishing ui aixe as they branch ; parts of the floral 
oircles mostly 5 or 4, or some luuttipio of those numbers, rarely <1; 
embryo with a pair of cotyleiloiia and a radicle, which in developed 
into a tap*root iu gurmiiiAtioii. The typically complete floral 
formula, supposing the pint a to be uncomplicated by adbeaiona, 
irregular growth, multipucatioo, Ac., ia S5 P5 AS G5, in regular 
alternation. 


8uDcf.AS3l, AyOIOSPERMIA. 

F)ow*ering Plants, with the ovules formed in closed ovaries. 
Endosperm fonned after fertiliaation. Pollon^celU not dividing 
prior to the emission of pollen-tuhps {see under Beproduction 

Division L Folypetalis. 

Petals distinct, rarely abB&nt or united. 

Ssceptiona.—Hooker notes th e following exceptions. Apetalous flowers 
occur in tome species of Menisperznacese, Caiy^hyllacece, Malvacece, 
SterculiacM, Tinacefi, Rutaoeie, Simarubacew, Buneraeett, OlacaceflS, 
Celastracec, SaxifragSMi Craasulacece, Myrtacew, PaasifloracM. Ape* 
tslous flowers also maybe met with in some Kamfocularesi, MsgDotiaoes, 
&rberidaoM| . Samcealacett, Papaveiacee> Crudfensi Canellaoem, 

o 



M flJuiiiMitt the ffntirkwM of Pieet^ledoM. 

Fl|. 8S4. ThelemiAem (JbraiM/«*). Fi|t 3M. Cel7«UoM» epiijBOM (/MielMi). 
Fig. 886. Celjdflomj^edgvoQi (Fpwiee). Ftg. 88f. 
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Biieett. VioUcM|Zygo|ihTlliow,OM«aUoMe, BluiDDftMB^ Si^AdiAMi 
TerdbluthuAi^ RoMceA, BAliyuitioTiB, HafoTagacogi, 

Gumancest CallUricbAcenp Rhuo^omcM, ComhftUom, LythmeM, 
OnAf^mceA, SamydaceA, Loftaaeoa|X)ati)caee9| Flcoidece^ Tetragoniacett) 
Comacoflp and Qnrryacce. 

l^iuts with eoonatopeUla occnr in the folio widj? amally {wlmtaloua 
ordora:—Anooacee, iHttonxvaceA, Polygalacerep PortulacaceSr xamaria- 
caoeia» TermatKemiacaa, ilipterocarpa^c, IIumlriacaA» DioameiB* Bal« 
aamin^CM, Moliaoae, StacKliouftRCWi linwmcoA, n^niaceo;, Napo* 
leones, MeladtomeoeA, Turoeraceio, Cueurbitaces, CacUees, etc. 

Series L TUALAMivLOk^. 

CaItt, corolla, and stemena nanally free and springing directly 
from the thalamiia, or from the outside of an hyi>ogynouB disk. 

SxofptlOBa.-^Tbe followir^ are noted by Hooker. Counate Mpala occur 
in a few orJera. Tho calyx iaadnate to tlio ovary, or to a dvnby thalamaa 
in PaoriM (Baouneulacos), (lalycantharcic, aods AnonaceA, KynipliA* 
acoee, PortulacacaA. C^pparidaccA. llixacoA, J^olygtdareie, TomstrcB^ 
miacfA, Vochyaiacam, Tilmeeie, and IKpieroearpact'm. The itaiiienc are 
perigynoufl in Rome I>il)eniac**A, PapavemcoA. CappAridaceA. Morin* 
gflceir, KeaedareA, ViolaceA, CaryopbyilaccA, PortulacaceA, MalvaeeA, 
and StorculiaceA. 

Obdba EANUNCULACBiE. Tub Chowtoot OnoBjt. 

GiAorf^ ItanaleSf PetUh. H H*tok, 

Dia^norir.—Her be, or climbing ehrnlie. with a colonrleiR acrid 
juice: l(>avee alteniato, rarely opjioaito, simple or deeply divided \ 
leaf-etalka often abeatliing at tbe base; flowers regular or irregular, 


Fig. 840. 


Fig. 841. 



'Hg. 339. 




Itf.SSa Aduaectf i^eavMhiacBtTertieellr toibowtheiMd.inUiaac^rroAAabM 

Flf. S40. V1ow«r ^Aeottito. Bd« view, tliowiai tha {rngnlie petiloM ca^. 

F^. Sil. The UBK, with tbe tepelt nnoTef Atfviaf (be eu^obrij fomed peHli end 
the aanetMe hjpoiyeMi MMiMa 

polypetaloiw or occMonalijr ikpetaloiu, with ^be csljx petaloid; the 
•epela, petals, eid nuiaerous stMiene ell distinct era h^ogynoue, 
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carpels many or few (rarely solitary), all distinct; seed peri*^ 
spermic; embryo small* 

Ckaratier* 

Thalamui convex or flat^ often elongated, very rarely concave* 
Calyx green or petaloid, regular or irregular (Kg. 3^) ; $epaU 
8 -6, hypogynous, deciduous, occasionally persistent, usually im¬ 
bricate in eestivation, eomotunes valvate or induplicate* C^rollax 
ptiaU 13-16, distinct, hypogynous, in one or more rows, some* 
times deformed (fig* 341) or wanting. Siamtti$ indednite, or 
V6^ rarely definite, hypogynous; antAm adnate, bursting longi¬ 
tudinally. Ovaries so vend or few, simple, 1-celled, distinct, or 
very rarely coherent below to form a compound inany-eelled 
ovary; 9ttfUi simple ; ceU$ 1- or many-seeded; plaeenttu at the 
ventral sutures; ovulei anatropous* hruii : a collection of dry 
acbeues, a 1- or few-seeded berry, or a circle of follicles more or 
less coherent below, bursting at the ventral suture; $$ed$ soli¬ 
tary, erect or pendulous, or rarely horizontal in two rows; 
emhn/o straight, minute, in the base or within the apex of homy 
perupenn (lig. 339), 

iLLUSTnATlTK GeNRHA. 


Tribe 1. Ct.KMATiDRjR. Mo9tfy 
dhnbinff pfnfUi with vppwte 

of tfrArwx, wwilly fttrmvuHicd oy thi 
periinfent and plumose dyle. 
Clematis, Z. 

Tribe 3. Arrmo^r^. Calyx lutr- 
olly f^loured^ %iHh'ic<xted; aelwHs$ 
Vftndimas tailed: seed intefied^ 
Thslictrum, Tottr/uf, 

Anemone, BaUer. 

Adonis, I)C, 

Tribe 3. ItANUNCl^LM. Calyx 
imbricated: achenee nU tailed: teed 
erect. 

Banunculus, Z. 


Tribe 4. IIbllrbobk^. Calyx 
imbricated; fMiftlt imynlarm' uohv: 
fhfit of many^seedfd foUirleSf 
or lett cohertHlj rarely bavcuU^ 
Oalthn, Z. 

Helleborus, Adann, 

Nifrella, Tom'uef, 

Aquil^a, Toumrf. 

Delpbinuim, Tonruef 
Aconitum, 

Actma, Z. 

Tribe 6. Pa<oxira. Calyx im* 
hrieated: petals fat or notu: carpels 
forming dhiscent pods^ surroundil at 
the base by n disk. 

Pssouia, Jhamef 


Attnifeles and SEorphotCflcal Stefictare.—The typical floral formula 
is S 6 P 6 ^ Aoo oj U 00 , the r\j indicating a spual arrAogement, with 
ysistioiu, arising from suppression, multiplication, irr^ular growth, &c. 
The charseters which are Almost universally found are the free sepals and 
petals, the indeiiaite stamens, the invert^ ovules, and the presence of 
perisperm. None of these, taken separately, are absolutely characteristic of 
tlie order, though coUectiTely they ore ox the greatest importance* The 
other characters are all more or lees inconstant or variable* some of the 
genera poss^ng them, others not* The conditions of the calyx and 
corolla* and also of the ripe fruit, are not only normally teiy tMied in 
the different .genera, butore readily sflected and altered by cultivadon* 
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The eAiiitiee of the Chder are eomewhat complex: et r u c lur e of the 

essential organe alliee them cUMoly to the He^c^iaceee and DUleohcMt 
the former of which» howerer, have distinct stipules, while the latter 
have arillate seeds; and both difier iu habit Some genera are closely 
related to the J38rbeii(iacecB, from which, however, th^ iitSn in tiie 
indetinite stamens and in the sutural (not valvular) dehiscence of the 
anti^ra From NvmphASCM and Fapaveraoen, which tliey reaemble in 
certain respects, they are distingiiishM by their distinct carpels, and in 
the case of the jPoppies by their watery (not milky) juice. Ualations 
exist also with some CalyciSorw, as with uce^ccie, from which the present 
Order is known by its hypogynous stamens, the abundant perisperm of the 
seeds, and the general proper- <uo 

ties* Sheathing bases of the 
leaves, resembling adnste sti- 
nules, occur here and in Urn- 
belUfere, and they somewhat 
resemble the stipules of Aosa. 

A Irind of rspresentation of 
this Order occurs among the 
Monocotyledons, in All sma¬ 
cks, where the free carpels 
and the habit fnve a resem¬ 
blance to those llanunculacem 
which have a t^uiiary .calyx* 

The Paeonies approacn the 
Nvmphmaccea in the disk, 
whicn is remarkably deve¬ 
loped in P» Afcafrrn, almost 
entirely enclosing the carpels; 
tlie stamens of Pseoines are, 
owing to a slight oxcavatioo 
of the rec eptacle, perigynous 
rather than nypogyuoue. 

Number auU PlstHbntlOB* 

—This Order contains from 
*80 to 40 genera and five nr 
six htindiM species, which 
latter are most abundant in 
damp, cool climates, mid are 
scarcely met with in the 
tropics, except on mountains. 

QuaUtlea and Wsea.—The 
plants of this Order generally 

C ess acrid and mors or 
narcotic-acrid properties, 
some being virulent poieoas* 

The poisonous prepay ro* 
sides in tbewate^ iuice, and 
is Id moat eases vol^e« and 
capable of disripation by 

or even rimple diying, and infririon in water. It appeart to be 
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heightened ia power br eeide, eegATf kc. The epedee of Smm 
C¥lm (Crowfoots ur iiuttercu^) are iaU when fre^ eepeciall; IL 
eoebro^tft and i2. Flctnmula* Similar properties prerul in the tribes 
OemfUuha and Anm<m^. The HJ/ebo^ are tw most active of the 
Banunculacen, the species of AeoniUtm (Monkshood) being among the 
most dangerous of poisonous plants, and containing an extremely powerfitl 
alkaloid, aconUma. The sp^ies of this genus appear to dtnhr in the 
i;[uaHt 7 of thdr juices wheu grown under varied conditions, somewhat 
like the UempKplant, since the roots of the most poisonous of them are said 
to be eaten wi^ impunily in the higher parts of the JIima]a;faa A, jVo* 
pMui (fig.342) and A. Camnuirum (pimicmatum) are well-known poisonous 
European Monkshoods; and, according to Dr. Hooker, the celebrated 

Bikh ^ poison of India is obtained indiscriminatelv from A^ Napeilui^ 
luridum, hnA pahuUum, as well as from A.frroXy L., which was sup¬ 
posed to be tlie sole source. The yellow A. Lycodwum of Central Eurof^ 
IS far loss active. The seeds of /wnAmum SiafhUtiifrxa (Stavesacre) atb 
drastic purgatives and emetics; the Hellebores {H^rborm niger, orimtaiiif 
and f<Biuia especially) are likewise violent evacusnts, and the Psonies fall 
into the same category. The berries of the AcUm are poisonous. Some 
of the milder plants are used as tonics, on account of the powerful 
bitter they contain, as the Yellow-root {Hydra/ftis ccMidsnsM) and the 
Gold-thread ( Ct>idU irifolUUa)^ both North-American plants. The pungent 
seeds of Nitjtlln saiim were formerly used as pepper. The root oi Aettea 
racemoM is used medicinally under the name Jladic CSniici/uffm, 

Many of the Ran uucul seem are favourite garden plants: for example 
the spedee of Anemone, JbmtmculMif JSratUMi (Winter Aconite), 

IleUAitnu, b^iyrila, Aqwlrffia (Columbines), Delphinium (Larkspurs), 
Aconilum (Monkshood), and R^onia* 

DILLENIACEyE are trees or sfanihe mostly with alternate leathe^ 
feather-veined leaves, generally destitute of stipules; an imbricated o- 
merous calyx and corolla (the former persistent); numerous hypogynous 
stamens; solitary, few, or numeroua, distinct or rarely coherent carpels; 
seeds several, 2, or I by abortion, arillate; perisperiu fleshy.—Illustrative 
(ienera; DillentUf L.; SiMferitOy Andr. ,* Candol/eOy Labill. 

Afinttlei, Ao.—Connected with Kanunculaceffi by many important points 
of structure, these plants are at once distinguishable by the arborment 
habitf the persistence of the calyx and the stamens, and the arillate seed; 
they are even nearer to the Msgnoliacete, but have no stipules, and the 
plan of thr flower is here (^meroup; they are also relatea to the Aso* 
saeesB, which, however, have a vatvate calyx and ruminated perisperm. 
Sonte of the genera (llnmtiwtmaf Tkunmdra) have all ^e stamens on 
one Mb of the flower; others have them uni^ into separate bundles, 
probably representing so many divided stamens. A relationship between 
Omr and the Temstram'iaceie is establislied by the genus Saurqfa, 

WOBilMr and DisMbotlon.—A small group of 17 genera and about 
160 species, which are natives chiefly of India, South America, and 
Australia; a few also of Africa, between the tropioa 

QoalMss aad Wsss^Tbe genwal character of Ibis Older is astrin- 
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^ncj^ wbicb renders some of thorn Tsluehlo in BmiL Some at the 
I>iilmU 0 are ?alued in India for their add juices. 

Most of the species of DiUtma are handaome, both as to £i1iage 
and blossom; and some of the larger kinds yield liind» darahletitnW; 
sevoral species are cultirated in lai^ coUeetions of itore or greenhonae 

‘ ‘ are evergreen shrubo; JMlima and 


dants in this country, where they 
Teirac 0 ra are store olimbera 


MAGNOLIACEdB are treee or shrubs, often aromatic, with the leaf* 
buds mostly sheathed hr membranous stipules; leaves alternate, simple; 
flowers regular, polyandrous, poiygynous; tbalanius conveXf oftra elon* 
gated; calyx and corolla usually coloured alike, in three or more 3-iiierous 
circles, imbricated; fruit of numerous dry or succulent, dehiscent or in* 
dehiscent carpels; seeds often with a lieshy testa like an aril, and sua* 
^nded by a long funiculus; perUponn fleshy, bomogoDoous.—IllustratiTe 
Qenera: fribe 1. Maonoliea : carpels on a lengthened thalamus, leaves 
scarcely dotted: Mnf/noiiaf L. Tribe 3. WufTKBifiJS: carpels in a circle; 
leaves with trauspareat dote; stipules often wanting: Dnmys, K. Br. 

Affinities, Ae.--Closely related to DillenUcem, this Order is distinguished 
by the d-merous flowers, and in many cases by its stipules; from the 
Anonacem it is separated by its imbricated corolla and its homogeneous 
periderm. The convolute stipules eoclosing the leaf-buds of MamoUa 
remind us of the stipules of J'Vcm# and other Urticacece. Is MaffHcfia the 
course of development shows that the stipules arise from the edm of the 
leafetalk, and that thoir originally free edges become combinca to form 
a aheath o>*er the bud. The character of the flowers indicates a relation* 
ship with Schisandracess. 

Hamber anU DUtribnttoa.—A small group of 8 or 8 genem, and 70-80 
species, the greater number of which Miong to the Southern States of 
tiorih Aiueiica; somo occur also in the wesUlsdia Islands, in Japan, 
China, and India. Drimyt and Tasfnamtia belong to the extreme soatb of 
South America, to Austria, and New Zealand* 


QoaUtles and Usee.—Bitter tonic properties in the bark and exoes- 
sively fragrant blossoms are the meet striking qualitiaa of the pluts of 
this Order, which are chiefly handsome trees or shnabi, with broad 
shining foliage and often very large flowers. The bul^ of Mugnclia 
glaucap yrumh/foroy JhiSfri, &c. are used in the United States as aromatic 
tonics; JficAWfo tnotUttmif Aromodmdron eUymtM, and Liriodwulron fatf- 
pifera have similar properties. The^odour of JUaytioHa grandifhiWf and of 
yfowea and M, fnpstafo, is so powerful as to become very oppreMve 
in close places ; the mat two otod induce headache* The Wofoa of 
IlUeium are aromatic: IBiemm aniwUum^ Stai^Anise, is so call^ from 
flavour of aniseed in the whole plant, espedsliy the fruit, which yields 
an aromatic oU* /* ^orid4mum has properties; and the sem of 

J. r$^ffioium are burnt by the Chinese for incense. The hark cidled 
Winter's bark is that of i)rimy» WinUri ; and other tpecias of Dr i mift 
and Taimgwwtfl have sinular aromatie and tonic properties. Some of the 
larger spemes of JfdtpaoJfo, UidmUa^ and other genera are valued as timber 
trees in Indiai Mac^ plants of this Order ere oBltivated in this country 
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on account of iboir hwotycr : come ere bcrdjr, UTarionc }i$f^ 

nolUi and the Tnlip-tree (Ltriodendrm) from North Amerieru 8omp of 
the Chinese and Himal^an MaKnoliac have deeidnoua foliage and magni- 
fieeot flowna, cuch aa it. CampMii and M. TvUm ; othera are greenhouce 
or ctoTe chrnhc, cuch ce the apeciec of llUeium and the more tender 
MagnoHac. 


ANONACRS. The CuBTiBiKApPLB Obbsb. 


CoK, Ranales, SetUk. H Mook. 

Ao^ioaj.-—T race or ehnihe with naked hude and no stipulea; thalamtic 
ncuall; prominentlT convex: calyx of three cepalc; corolla of aix petals 
in two eirclec, ueually valvate in the bud, hypogynoua, cometimee co¬ 
herent; atamene with an enlarged connective, inoctlyindednite, on a largo 
toruc; carpels ueuallv numerous, aeparate or cohering; seed with rumi¬ 
nated periapenn.—Ilfuctrative Qenera: SodoffeOf St-llil.; Xt/hput, L. 

AiBnieice, Bc-^This Order te separated the Magnoliacsfe in general 
hy the absence of stipules, the valvate seetivation of corolla, and the 
form of the anthere; but stipuka are not universal in the Mf^oliccea, 
nor is the corolla always valvate here. The most eharactoristic featuree 
in the Anonneew are the trimurous dowers, the double corolla, the form 
of the anthem and carpeb, and the ruminated perieperm, which latter 
indieatos a relationship to the Myricticacm, an apetalous Oraor. Several 
remarkable doviations from the general character of the Order exist, such 
AS the coherent condition of the horo-like petals in IfottwWi the definite 
nnraher of stamens and carpels in Boeagt^ (which ia related to the Ber- 
beridacetD and the Monispermaewe), and the concave thalamus, the sepals 
and petals combined to form a hoo^ and the porigynous stamens of 
Enpotnaiia laurina. jlfonodom has a single carpel. 

21 oEiter anC DifCrlbatton.—Qenera about 40, species about 400; natives 
of the tropical regions of Asia, AAica, and America. 

QaaliUss and Uses.— The Anonacem are allied to the Magnoliaceie 
by their gooe^ aromatic and fragrant properties. The dry fruits are 
mostly aromatic and pungent, while the succulent kinds are sweet and 
agreeable esculent Imits. The Custard-apples, Sweet-sops, and Sour- 
sops of the West Indies, and the Pertivian Ohenrooyas are the fruits of 
sp^es of Anonoy The fruits of Xptowa <trofnatic€i are used as pepper hy 
tae African negroes {Pip^ rtthiopicutn). Monodom MyrUtieriy the Cal^ 
bash Nutmeg, has qi^tiee resembling the true Nutmeg, lionce-wood, 
used for nwing shaf^ bows, Ac., is said by ^hombn^k to be the wooa 
ot DugueUd Pome of the species of^mwd, Uvaria^ Xytr^ia, 

Ac. are sometimes cultivated in stoves in this country, forming evergreen 
shrubs. . 


MONlMIACEiE are aromatic trees or shrubs with opposite leaves 
without stipules; flowers axillary, diclinous; thalamus concave, peri¬ 
anth in 1 or 2 eireles, tubular below; stamens numeious, springing irom 
the tube; ovaries several, free, and distinct, enclosed in the tube of the 
thalamus, l-oellsd, i-seeded; seeds pendulous; embryo minute, with thin 



cotjMonsi on iht ootiido lUAy n i^TMa !i 

n ^aaII Order of plenie belonging cbieflj to South Americe, buteccumag 
ftleo ID Medageecer, Java^ Aaatmlia, Ae.; amnetimee combiiied with w 
next ftmily, end ueoaUf raerird to the neighbourhood of LeureceA, tma 
which tbef ere dietiDgiriihed hj their «po<^oue overiee, but, like 
AtheroepemaceA^ etending prop«rIj in their Ticinity of the AoooeceA^ 
along with MyriatieteeA \ for aoine genera are diohlamjdeoua. Thej are 
alao related to Calycantha and Roeea» but th^ differ from theee Oidere in 
their opposite exetipulate leavea and albuminous seeds. Baillon uo^ 
^ero with Calvcanths and Atkeroaperma, and places them near ftlagno^ 
UacMi to which their aromatic propsrdea ally them. Ther are not ox^im«‘ 
portance economicallT: the fruit of ^o/dbf? ta eaten in ChUi.-'-Oeoen: 
Afonitniot Thouara j C^<mnnf It. A P«; BoUtoa^ Juaa., Ac, 

MENISPEEMACE.IS. Tub Kootf-8 B£D Oiudbe. 

Cok, Banalea, Benth. H Hook, 

Diaffnom .—Woody climbera, with palmate or peltate alternate leaves, 
without stipules; flowers dioecious, rarely perfect or polygamous \ sepals 
and petals similar, in throe or more circles, imbrieatea or valvate in the 
bud \ stamens usually i\ superposed to the Mepala and petals: pistils 
fl-4-gynoua, on a small thalamus; fruit a ]«eeedca drupe, with a lai^ or 
long curved embryo in scanty perispomi.—lUustratirK (lenera: JnUorrkizaf 
Miers; Mcni^p^mtumf Toumef.; Cis$ffMpelo$, L.; CocculWy J tC. 

Aftatties, As.—This curious Order is related to the Anonaces and the 
HerberidaccA through Boniffen, especially when the flowers are perfect. 
Its nearest neighbours are Lardisabalacefe andSchisandraceA, with which 
the plants agree much in habit. All these approach the h^uoliaces; 
but the habit, the geoerally unisexual flowers, and the absence of stipules 
separate them from that family, Tliis Order is very heterotoorphous in 
almost all parts of its ptntotun. The peculiar or^nixatioa of the wood 
and foliage deserves attention, 

KWmber and IHstrlbotlon,—Oenera about 30; species (under a hundred) 
are natives of the tropica of Asia and Ameri^ forming woody climbers 
of great size in tho forests, . A few are found in more temperate re^onSi 
but none in Europe, 

QnaUHes and wsea,^Narcotic and bitter proper^ of considerable 
power occur in this Order, ‘'Cocculoslndicos,” containing the poisonous 
principle picrotoxine in the seeds, tibnsists of the berries of Anamitia 
ffffccukti ; Jatiwrrhisa painuUa or C<Atmba formshes " Calumba-root; ” 
difff^rent spwies of Cmamp^o9f as wdl as Chondodendron iomerdoiuhf the 
roots of which furnish Pamm brava, are used as tonics and diuretics. In 
India the seeds and roots of (rulaocba,” Tmo9r»ra eordifidiOf are us^ 
for similar piuposes. Species of CoeeuiM aidff Ci$$ampe/o9 are grown in 
stoves in this country; some of the North^American Meniiperma grow as 
hardy climbers here, 

LARDIZABALAOEiB eenstitute a small gronp, referred hf Bentham 
and Hooker, as also, by Baillon, to Berberids, aim hy De Candolle to 
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BTSniC^TlC BOTAWT« 


Menimrms. From the former the^ ixtbr in their diclinooe 
mooMelphoUQ aUmens, autural dehimeDce of the enthera, and more 
numeroiia ovaries. From the latter tbev differ in their more numerous 
ovules and a mall embryo in eopioussolUfperispeniL—liluatxatlve Genera; 
SolttxMu, Wall I StmtHionia, 1)0.; LardizMuInf Bnia et Par. 

llie species are mostly from the cooler parts of'Aria and South 
America. The berries of souie are edible. SoUbitllia and StomUfmia 
(Nepal^ have been introduced as greenhouse evergreen elimbera, and are 
haray m the south of England. 

’ SC lUZ AN DR AGILE fiirmaamall fomilyrenrded bjBentbam and 
Hooker as a tribe of Magnoliaceie^ from which they differ merely in their 
climbing habit, exeitipulate leaves, dicliDOUS Ho were, and Heshy 3-3*8eeded 
eaqvfls.—Illustrative Ucuora: Kndfttray Jute.; Sckizaminx, L. C. Rich. 

The species belong to India, Jap^, and the 8. United States. Thej; 
are insipid and mucilagiuous. Sekisandra ewxittea (North America) is a 
handsome groenhouae plant; (Nepal) has been introduced 

in stovea 


SABTAOEvE are a small Order of East*Indian plants, related to the 
Anacardittcem, and particularly to tho MeDinpermaceo, in the circuui* 
stance that the siipals, petals, stamona, and ovaries are all superposed to 
each othor, but they have A^merous hcnnapbrodite flowers aud a syncar- 
pous pistil. By lientham and Hooker they are placed near Sapindacea». 


BEBBEBIDACEJB. Tus Bssbbbbt Obdeb. 

Coh, Ranales, Bmth, ti HwA* 

Shrubs or herbs, with r^ilar hermaphrodite flowers, with 
the rntpals aud petals both imbricated in the bud in 2 or more circles of 
2-4 each (tig. 343) \ hypc^nous stamens as many as the petals and 
superposed to them \ anthers opening by 2 recurved yalvea. Carpel soli¬ 
tary, tree ; iruit baccate or dry; embiyo straight in perisperm.—-illustra¬ 
tive Genera; Berhtrity L»; ^pimcdmuk^ L. 

Aflaltiet, Ac.—To Ranunculaccm this Order is related closely by 
Bonia and Pf^doph^fttunu EpiniMimm allies the order to Fumariaoee. The 
apparent superposition of parts is here due to 
tne decussation of whorls (ng. 343). The con- fig,, 343. 

nexionwith theAnonaces tlm>ugh BoctnTca has 
been referred to above. They di AaiW)m Meni- 
sperniA to which their floral arraogementa ally 
tnom) u their hemaphrodite flowers and small 
embryo. The remarkable mode of dehiscence 
of the antheis connects this U^r in that respect 
wt^ Lauracem and Atheroaermacss aino^ the 

Mono^y.dea. Wh— oTthrLwer^^ 

North-Amencan plan^ is lotereatxilg from the widi^: f. •, Tgtnifin1<i 

development of it# fruit: the period dehiacee 

wtrj early, and the two seeds buiet out and ripsa into naked berry-like 
brass witfi a succuleot tsMi The Isavus of these pints are ample ot 






mud, eometiiaei reduced to the coaditum of tpiaei. The ripe mtbtn 
poMM o pcouliar imUbility, which caueee their val?ei to turn beek eed 
buxet when touched^ to m to allow of the emindoa of the poUea. 


Pte tr tbc tt oa^—A email Order of ahoat IS geoem and under a hundred 
epeciee, which are Mdvae of temperate climates in America, EuropOi a&d 
tae Boi^em parted* India. 


QnaiMea and Usee.—^Tbe bark of the root of some of the 
epouiee cuotMos a bitter principle^ on which account it is used as a t<mio 
iu fevers in heuof quinine, lue ** Lycium of tbeanciente a-ae identical 
with the extract pn^nwed in India fmm the wood or root of emend ipeciee 
of Jferbms> 'J'he Iter berry (the fruit of i^erWw iw(pen>) and the fruits 
of other epeeiee are acid and ostringeot, and are eaten preserved. The 
stem and bnik are used by dyers, both on account of their astringent pro* 
perties and as ingredients in a yellow dj e. The rhisume of 
fie/f ofum furnishes a reriu which has purgative properties, and is much 
used aa a substitute fur njereiiiy. The leaves of ^is plant ate narcotic } 
but the bernes are edible. Ifn beru cv/yam is a liritish plant, often cul¬ 
tivated on account of its beautiful scariet berries: the everineeti DerWracem, 
if. Nutt^, are also exten»\ely phmti^ on 

account of their shining piuuate leaves and the grey bloom on tbeir black 
berries. Js^iniediwm is a rare I5riush plant, found iu the northera 

00 unties. 


VY^VHMACBX^ WATBB-ZiiLiBa. 


CbA. Itanales, JBatih, H Hook. 


Xh^nosis.^Aquatic beibs with cordate or peltate floating leaves, and 
solitary showy flowers, proceeding from a rhiaome growing at the bottom 
of the water \ the partially petaloid sepals and the nunieroua petals and 
stamens imbricated in several rows partially or wholly emerge from a 
Iwge fle^y disk; the numerous oaipels*combined into a many-celled 
compound ovary, with radiating stigmas on the top; ovules all over the 
apoogy diaaepijueots; embryo minute, enclosed in a separate sac at the 
end of the copious perisperui.*^Ulustrative Ueuus: Nyfttphma. 


The relations of this striking Order are varied, and some 
diflerence of opinion exists among botanists even as to tbeir position in 
the two great clams of Angiuspermous Flowering plants. The embryo 
appears to be truly IMcotyledonous; and they natumliy approach the Papa- 
vetacem in the character of the ovary, and the Pmony tribe among the 
Ranucuiaeeie, eepeciaUy the kinds mth a highly developed disk.^ The 
character of the ii<wal envelopes and stamens allies them to HagnoUaoem. 
The Nelombiacea and Oabumbacec are immediately ponnected with 
them, f^m a mistaken view of4he structure of the vded, r^arding the 
vitellus or amniotic inner endosperm as a cotyledon, Kichsrd assumed 
t^t this Older was Moooco^W^ous; and iJtnougfa it has proved that 
this account of the structure of the tpimo was incorrect the plants are 
so anomalous In mkiiy rejects, that H m diiSeuk to decide as to 
closest lelatiopahifa. The acntature of the xUsomes is ^uito that of 



irmxATio fiOTAinr, 
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MonoeotyledofiotisiteinB; the habit nlatea theio to the H}^drocbaridiceA; 
and the structure ot the ovariee indicates some affinity mth Aliamaoefi. 
When,hoirever| we regard the Dico^ledonousembrjoand ite neminationi 
the quaternary or qtiinary plan of the flowers, and the netted robing of the 
leave^ together with tbs close relation to the Dicotyledonous Orders above 
named, the balance of characters is strongly in farbur of its reference to 
this class. K^mphuceiB are rosy interesting in structural respects—as, 
for example, in the anomalous condition of the rhisomes, the remarhahle 
development of the leaves in Vidoria, the curious succession of forms 
between Mtals and stamens in the flowen of JVynmAM and Victoria^ the 
various degrees of development, of the disk and enltiged receptacle, 
ran^ng from Kuphar witn a superior ovary to Vidorin with its ovary 
sunk m the receptacle imd its stsmens and envelopes raised on an 
annular disk, the seeds growing all over the dissepiments, and in the 
peculiar condition of tlie albumen. Sarknya has united petals. 

Distrttmtiosu—A small family of 4 or 6 genera and SO to 40 spades, 
which aro distributed throughout the world, more rarely in the southern 
hemisphere. 

Qualltiss and Uses,—These plants are said, on doubtful authoriQ^, to 
be sedative and narcotic. More important charactera arise from the pre¬ 
sence of Rtarch in the eeeds of various kinds of Xj/mph^, ot £ktryale and 
Victofia, which are used as food. The rbisomos of some Nynpbmas are 
e)ten in Scinde, others in Western Africa. Among the most remarkable 
plants of the Order is the Yidprin rtyiay a native of the rivers of equa- 
toria) America, with its enormous circular leaves and beautiful flowers. 
Our native Water-lilies, the white {Xympkipa alha) and vellow {Nuphar 
lHteci)y^ are both striking objects, and the culrivatod A7/»n/^<ra carulea and 
the crimson X. f'nhra illustrato the brilliancy and variety of colour in this 
beautiful Order. N. yiga>Ucay a blue-flowered Australian species, has 
flowen almost as large as those of the VidoritL 

. 

CanoMnACKj^, consisting ol only two species, of the genera C(A<mha 
and Brwienta {Ilydt'opdfitDy are sometimes separated from Nympbieacead, 
of which they are a reduced form, with definite sepals and petUR, hypo- 
grnouB stamens, distinct carpels proviM with styles, inserted bn a 
flattened torus, aud containitig one or two ovules on the dorsal suture. 
They are closely allied to Itouncnlacoie, but differ in tiie embryo 
enclosed within a double albumen. Both genera occur in Amerieai and 
Uropema also in the East Indies and Austr^ia. 

f 

NlilLtTMBIACEjE are large aquatic plants, like Water-lilies, hut with 
distinct carpels, forming acom-sh^ied outs separately imbedded in cavities 
ot a large top-shaped thalamua. Seeds solitarv/aperispermic. This 
Order consistsapparcDtly of the two species of the one g^ns Ndkmhium^ 
X. ipMommif supposed to he the SamA Egyptian Bean, found throughout 
the East Indies, out no longer met with in Sgypt, and X. kdsum in ^orth 
America, Th^ are nearly related to I^mpbmacem, through Cabomhacsie ( 
and both are included in that by Bentlum and Hooker. The 

enlar^ receptacle of the flower is very euriona, and the peltate leavea 
mised abore tne water go long stalks are lesnaikahle objects, Tba nuts 



are the ripened caipeli, which m eonUined in eepenteeockete in the top 
of the thalemui; the aeeda have Um Bat tUihy ept.vledone appliM' 
againet the plumule, which ia unuAually developed. The eee^i ee alM 
the tubers of K kUum end the rhieomee of Jr. ^pedomtHf ere esctilMit^ 
being full of ferine et cerAin seeeons. 


SAKRAOENIACEif! ere polyendrons end hypogynoue Bog^pleali, 
with hollow pitcher-dteped or trumpet-sheped leevee, und reguw poly* 
endroue hvpogjnoue ltow6ze.^llluiiretive (ienere: Sarraee ma f L. j J3a^ 
Unfftonia, Ton, 

Aflnitiaa,*ei—These curious jdents, chiefly remerkeble for their 
enomeloue leaves, forming aMcidia or pitcliets» ere few in number, con- 
suting of a few species of Sarraeema in the Ignited States, e Di/riinffUmia 
in California, ana M^iamokora in Quiaua. iSitrrticmia has e very laf^, 
angulafi peltate stigma, while that of Hdmuiphora is riiuple and truncate. 
They are regarded as related to IUnuncuis^*» by the 4-^meruus and 
imbricated envelopes and the numerous hypogynous stamens, while tlie 
coherence of the carpels into a compound oviiry brings them at the same 
time near Papaveracem; but the pinceutas are axile. The pitchers aro 
in this case formed hy the disproportianate growth of the maivinal as 
contrasted with the centnd portions of the lee?. They secretes digestive 
fluid which causes the solution of iosRcts, &c., which find tlioir way into 
the pitchers, and which solution is iu lime absorbed by them. 


PAPAVEEACE.E. The Poppt Oepxb. 

Coh, Parietales, JDMfU. H J£ook 

Diagno$i$. —Herbs with luilky (white or coloured) juice, altemafe 
e:tstipulate simple or lobed leaves; flowers regular, ^-merous or 
4-2Derou8; sepals caducous; stamens polyaiultoue, hypogynous, 
rarely perigynoiis; ovary syucarpous, inrellod, with 2 or many 
parietal placentas. 

Character. 

Thalan^ue flat or expanded. Calyx : tepah 2, rarely 3, caducons. 
CorolUt t jHtaU 4, rarely 0, hype^ynous, mostly crumpled up in 
iDstivatioa. Stamenc and distinct, indefiuite, faypogyuous; 
anihert 2*celled, bursting longitudinally. Ovary free, composed 
of 2 or more carpels (very i^^y distinct), l^celled; ovuU$ nu¬ 
merous, yerj raray solitary; placaUM broad, parietal, on the 
projectmg incomplete dissepiments; eiyU short or none; BHymac 
nutting, doublet opposite the imperiect dissepiments; ovfUec 
anatropous or ampl^ropoua. Fruit capsular (tig. 345) with a 
number of placentas on imperfect septa, or pod-shap^ with 
parietal placentas, the dehiscence vmvalar or porous; teede 
mostly numerous; embryo minute, straight, at the Mse of fleshy 
Oily periiperm.—XUustcative Geneva: Cfielulouium^ Toumef.; 
fiipaWf Xouroef*; GfaartHm, Tounief* 



itflTZMAfXC 9QSAVT. 




•Thetjjdealfloralfoimilaii 69 P4MA<aD09. TnUaf 
thecomiiKm PoppiMu types of thkori^^w^ finde n^ed diMnietioafrom 
BeottSGttUceA lo the Snueroue eetjx, the condoent ea^U, and the miU^ 
juice I but the ilr^ two of these ehareeten do pot hold oxiiTenallT, siiiee 
Arotmoiu has somdUmoe 3 sepals, and PhtytUnwn baa the carpels more 
or less distiDcti or united only slightly externally. ^ocroiM, with small 
flowers and no petals^ approaches to TWictruiu; it has but a single 
carpeL Monstrous capsojes of Ai/wnSsr occur in gs^ens with the earp^ 
partly free, sojuewhat as in This Order is also related to the 

Kjmphflsaceas hr the general stracture of tho flower of Papat>er\ and the 
dissepiments extend quite to the axis in the Cdifomian ^nna Bomneya. 


Fig. 344. 



AjMwr C^ioJt of Poppf (A^orfr) «, SrsPcrorM seodoa; 

TSe Opraa PtwT* ^ 


Another genus from the same regiob, f>es<frofiiecoa, has peculiar douhle- 
hned panctal placentas, and the capsule bunts into 9 Talves with the 
seeds on the margins, as in Cistaeese. The qustemarr arrangement of 
the floral envclopee and the pod-shaped of Eachschoittda, Olauciumf 

CMidontum, &c. cause a close resemblance to Crucitene and CapparidaceaS} 
from whichi however, there is a mariced distinction ^is the perispenuio 
seeds and the narcotic milhy Juice. The tetradynvnous stamens of 
Grucifene, too, almost alwavs afford a striking chsracter; but a remark* 
able exception is stmpliea by an East-Inman polyandrous Crucifer 

fttJf/ffnJra), whose stamens are numerous like those of a 
Poppy. The neanst relatives of the l^parmeem are the Fumariaoemi 



tamiontfUL 


a howBfVt hM the corolla naarijr regular, aad jta 4 itaiiiuM ara 
od Mecoiiflkf in the preaent driet, haa hot 4-C etamena} ao 
oMffi ia midwaji aa it were, betirara the Orders, 
ctural poi&ti moat worthj of note are the varied confomatioa 
y, aod the peculiar oonatmedon of the itigmM by two laveUA 
ling carpeli. ^ Here U a curious enlarirrment of the recoptaela 
ihsM, with cireumaciiale aeparation of the cohoreat caducous 
sepals in the form of a en&iral cap. The itamena aod petals, more iver, 
iM^ome perigyooua in this genus. The sepals in most cases fall off when 
the flowers expand, so that they mu<t be obaerred in unopened flowers* 
In Jitchi(4iofma the receptacle is at first flat with two sepals, which 
become connate, four petals, three rows of stamens^ and four cartels, of 
which two are a^rtive (M. T. M.). 

l>tskHtatitloii.~Thc group is not a large one; but the speHes occur in 
all parts of the globe, but aparingiy out of Kurope (io a wild state). 


QQAiitus aod UtM.««He milky or coloured hiice of Paptreracew is 
geDorallr powerfully narcotic, sometiin<*s acrid. J^tpnver the 

Opium Poppy (fig. 344), is the moat important plant of tho Older, the 
opium con'll sting of thb dried milk^ juice ohtaim^ from the unripe cap« 
Bules (fig. 343), Its native country Is unknown; but it is largriy culu- 
vated in Turkey and the East fndica. Its seeds yield a ilit^ oil, vihich 
is quite harmless and is used both hv itself and as a meaus adulterarinff 
olue^oil: the oil-cake is also use«1 fur f*HKling ctfltl^. The seeds of 
ArffemoHf mtkicana are narootic-acrid. Tbi* sidlow acrid juice of CAek* 
donium as also that of ifvccoMi/i /rvfrsreNi, ia poisonous, and is 

sometimes used as an esefaamtic. San^^mMartn caM/rf/^fts, tho )9ood4t)ot 
or Puccoon, receiree the former name from the redJniro of its root, which 
is employed in North America for its emetic and pu^nUive properties. 
Mt^^<mop9i9 fupoUtm^ is vaid to he tmt poisonous, especially in the roots. 

^vemd plants of U^is (hder are wild m this country, as the four binds 
of Red Poppy of our fields, the commonest of which is RAms. 

P, Bfmmferum ia a corn-field weed in msoT places on ebaUrywrfI: and its 
numerous double yarieties are to be found m most gardens wneimn 
futswm, the yellow Homed Poppy, grows on our sea-Aores; Chdidonium 
m<^u$ grows about hedges near yillsgea^and is apparently an outcast from 
gaMens; the other native plants of this Order are less common. 
ichoiaia, a Californian genus, is now found in every garden; and Ptatj^ 
sfomcN, Arffemom, and other genera dre also eultivatea here. 


FITMAEEACJRfi* Ths PnciroBT Obdu. 

Cok Parietales, Batik el Rook 

Diagnorii ^—Delicate smooth berba with watery or e<dovleaa joiee* 
diaeec^ lOBTea, irremlar flowara, with 4 paiwlr united petals, 
6 diadelphooe or 4 oistiDct stamena; oraiy Inselled, l-eeeded, or 
eeveral-seeded with two parietal plaomtas. 



Thalamui mAll. (kdyxt 2, ctinooQM. ^ 

iiT^piAbr, in 2 circlee. iStomM hypogranoft, rmrd^ ^ 
stinety t>p{K>9ito to the petub, or 6^ oindelpfaotif, )^iitveb 
oppofite to the outer petaU« eiu*h with n central 2*cmM Mtheit 
ana 2 lateral l-eelled autherH. Ovaiy freoi In^elled ; I 

itigma with 2 or more poiote ; hmaontal, amplMtopoue. 

: an indehisceiit 1- or 2-aeeded nut, or a dr^ ^ittred oc 
succulent indehiscent maaj-eeeded pod; mJm *ehmii& nmtly 
arillate; mbryo minute, abaxial, straight or eurv^e^/m imhy 
peri^porin.—Illustrative (jenera: IHuntra, Borkb»lf 
Tournef,; JJ^^eceum, Touruef, ; * 

astaMsi, aa^The close relationship to Papaveraceas has basn painted 
out# Bentham and Hooker indeed innude Fumitories under that mmily. 
Jfyp^ooutn, with its four diatiuct stanieos, di\eiges Irom the ordfaaij 
immediately towards that Older. The number, form, and armagemeot 
of the floral envelopes mark an aflioity to the Berberidaceo, wh^ Ua* 
wise have stamens opposite to the petale. A iurtbor relational aiXlaSi 
in the direction of Orueifera), concerning which, however, autboi^ ate at 
variance, on account of the curioua condition of the diedelphous irtaaiena . 
here. Ine view takon of the morphology of these flowers by Payer, 
Eichler, Caruel, and others is that there are two sepals formea sueoss^ 
sively, twu outer petals formed simultaneously, two inuer petabalao formed 
limultaneoualy, twoputer staiuinoL tubercles, each of which becomaa three* 

lubed; a second slaminal whorl ia abortive-^ 2 F 8+2 A 34*2 
Tlie t^obation of the petals of Ifyftecimm is analogoiu with thal^of tbs 
stamens. [In DM^rn I find in the coutse of development t^ se] 
four petals iQ two rows, two ** compound stamens (ot which Uia 
lobe IS largest and bears a two^cell^ anther, while the lateral 
but a single auther*lobe), and two caipub.'-^M. T. M.1 The fD< 
which the honuKl stigmas nuih themselves against the eictrorse ant* 
the blossom of FUmaria, wnile the petals cohere by their tips, is wt 
examination, as also are the modiflcatious of stauunat bon 
ZHctnim, &c. The long pod of Ilypecomn has traaByeiae 

Ihe pollen ot ' 


septa between the seeds. The 


I'umariu is polyhedrio. 



XUstrihntKnu^The apeciea are not very numerous, and are most^lNiBd 
in Uie temperate parts of the Northern Ilomispbere. 


i^oaUtfse sad Usee* —Mild bitter, sometimes rather acrid, and with 
alight dia^oretio and aperient pioperties, but of little importance in 
riMpect. graus has a number of rather douotMj 

this coi 

several tdHKNiiwj|iDted speciei of Cprwhlu are found as 
plants in our gard|l||^ iMnira (Dtefytra) speefo/i 
•paeiait is now a^nktlx cultiva ted as an early *flow 
h^t fa hardy Si aoijUNI^ 


^flowering 






